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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS
EASTERN DIVISION

THE UNITED STATES OF AMERICA,
Plaintiff,
No. 78 C 1004

vVs.

OUTBOARD MARINL CORPORATION
' and MONSANTO COMPANY,

Defendants.

The deposition of DR. WILLIAM R. GAFFEY,
called by the Plaintiff for examination, pursuant to
notice and agreement and pursuant to the Rules of
Civil Procedure for the United States District Courts
pertaining to the taking of depositions, taken before
Thea L. Urban, a Notary Public in and for the County
of Cook, State of Illinois, and a Certified Shorthand
Reporter of said State, at the offices of Kirkland &
Ellis, 200 East Randolph Drive, Chicago, Illinois 60601,
on the 3rd day of June, A.D. 1982, commencing at lO;Q?
o'clock a.m.

PRESENT:
MS. ELIZABETH STEIN,
(Pollution Control Section
Land & Natural Resources Division
Department of Justice

washlington, D.C. 20530),

appeared on behalf of the
United States of America;
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PRESENT: (Cont'd.)

MR. RICHARD T. PHELAN and
MS. ROSEANN OLIVER,
(Phelan, Pope & John, Ltd.
30 North LaSalle Street
Chicago, Illinois 60602),

appeared on behalf of Outboard
Marine Corporation;

MR. BRUCE A. FEATHERSTONE,
(Kirkland & Ellis

200 East Randolph Drive
Chicago, Illinois 60601),

appeared on behalf of Monsanto Company.

ALSO PRESENT:

MR. MARK FERGUSON.
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Gaffey - direct 4

{Witness sworn.)
WILLIAM R. GAFFLY,
called as a witness herein, having been first duly sworn,
was examined a.d testified as follows:

DIRECT EXAMINATION

BY MS. STEIN:

Q State your name, please.
A William R. Gaffey.
Q What is your business address?

A 800 North Lindbergh Boulevard, St. Louis,
Missouri 63167;

MS. STEIN: Let the record reflect this is a depo-
sition pursuant to notice, agreement of the parties and
Federal Rules of Civil Procedure.

BY MS., STEIN:

Q Dr. Gaffey, what is your home address, please?
A My home address 1is 11269 Pineside Drive,

St. Louis, Missouri 63141. o

0] Your occupation?
A I am Manager of Epidemiology, Monsanto Company.
Q Wnen did you begin as Manager of Epidemiology

for the Monsanto Company?
A In July of 1979.

Q Coulild vou briefly state vour eaucational
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b

background?

A I have a Bachelor's Degree in Psychology and
a Ph.D. in Mathematical Statistics, both from the
University of California at Berkeley.

Q Is your current curriculum vitae up to date?

A Let me examine the list of publications. Yes.

(Gaffey-USA Deposition Exhibit No. 1
marked for identification, 6/3/82,TLU.)

Q You received your Bachelor's Degree in Psychology

' 'in 1948, is that correct?
A That 1s correct.
Q The Ph.D. in Mathematical Statistics in 1955,

* is that correct?

A That is correct.
Q What did you do between 1948 and 19557?
A I was a graduate student and part-time research

assistant and teaching assistant, both in the Department

of Statistics and at the School of Public Health, also at

the University of California.

Q Were you teaching courses during that time?

A Yes .

Q What were you teaching?

A My teachings were in the Division of Zicstatistics

in the Scnhool of Public Health.

I taugnht an elementary course in statistics



Gaffey - direct 6

for graduate students in the Master's curriculum in that
department and taught bo“*h senior level and graduate
level courses in Applied Statistics to undergraduate
.and graduate students in Biostatistics.

I also conducted research and did some
consultation.

Q Could you explain what the discipline of bio-
statistics is, please?

A Biostatis+-'~< 1is the branch of applied statistics
that concerns itself with data in the life sciences from
epidemiology and from public health.

Q What was the research that you did during the
period 1948 to 19557

A It varied and the publications are liste”? in
my CV, but it consisted of two kinds of general research.
One was into theoretical statistics. The other was
research and collaboration with researches in the
Department of Physiology involving dietary experiments
in animals and I also did some research on trends in _
public health statistics such as the stillbirth rate.

Q With respect to your research in theoretical
statistics, were you developing models or what were you
doilng? -

A I developed a method for compensating for
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instrumental error which creeps into measurements of

complicated chemical and other processes.

Q Were there specific instruments that you --
A No.
MR. FEATHERSTONE: Dr. Gaffey, wait until she

finishes the question.
BY MS. STEIN:

Q Were there specific instruments that you
employed in d.velopi..j this method for compens..ing for

instrument error?

A No.

Q Was it a general method of some sort?

A It was a general statistical method.

Q Would you describe this general statistical

method for compensating for instrument error?

A It is a rathc~ technical and complicated pro-
cedure, but essentially it involved making calculations
on observed data, combining this with knowledge of the
type of probabilities of errors that existed in inst;;-
ments and using the combination of these two sources of
info;mation to estimate the nature of the underlying
data.

Q Did a publication result from that work?

A Yes.
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Q Is that listed on yocur CV?

A Yes, it is.

Q Which one is that?

A It is the thirJ one, A Consistent Estimator

of a Component of a Convolution.

Q Are you familiar with the concept of peer

review in the scientific community?

A Yes .

Q Could you give me your definition of peer
review?

A A peer review is a review of a scientific work

by a qualified person who is employed in the same area
and the same specialty. gl
Peer review is usually done anonymously

so as to guarantee the impartiality of the review.

0 Was your publication A Consistent Estimator of
a Component of a Convolution a peer review document?

A Yes, o

Q With regard to your research in trends and
Public Health statistics such as stillbirth rate, were
there other trends that you examined as well? l

A Do you mean in that particular piece of research?

Q That i1s correct.

A NOo.
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0 During the period 1948 to 1955, did you do
other examinations of trends in Public Health statistics,
other than the stillbirth rate?

A Not that I recall.

Q Did the research that you did on trends in
Public Health statistics such as stillbirth statistics

result in a publication?

A No, it did not.
Q What happened to it?
A I gave the paper at a meeting of the American

Health Association and did not further pursue the issue

of publishing it.

Q Do you recall what year that was?

A It would have been somewhere between 1955 and
1958.

Q Does the American Public Health Association &

publish its proceedings?

A Not necessarily. Some papers read there sub-
sequently are published; not all.

Q In connection with your work toward a Ph.D.
did you prepare a dissertation?

A Yes, I did.

Q What was the top-c of your dissertation?

A The Problem of Within Family Contagion.
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Q Was there a particular hypothesis with which

you started?

A No. It was an attempt to construct a mathe-

matical goal.

Q Were you able to do so?
A Yes .
0 During the time that you were Assistant

Professor of Biostatistics, University of California

School of Public Hea.th, wnat were the courses that you

taught?
MR. FEATHERSTONE: Didn't you already answer that,
Doctor?
THE WITNLSS: I beg pardon?
MR. FEATHERSTONE: Didn't you already answer that?
THE WITNESS: I believe I have in my statement

about basic courses for Master Degrees and again in
dates, undergraduate and graduate courses in Biostatistics.
MS. STEIN: I recall that I asked that gquestion

with regard to the time period between 1948 and 1955.

BY MS. STEIN:

0 Is yvour answer different if that 1s the time
frame?
A Oh, different in the sense that as Assistant

Professor, I taugnt a larger number of graduate courses.
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Q What did you do as a statistical consultant
for the California State Department of Public Health?

A That position was a full-time position with
the California State Department of Public Health in
which I provided statistical and biostatistical consulta-
tion to the various research projects that were then in
progress within the department.

0] Do you recall whether any of those projects
in progress ¢ the time you were at California State
Department of Public Health involved halogenated hydro-
carbons?

A To the best of my recollection, they did not.

Q Then your next job was as Chief, Bureau of
Statistical Services for the California State Departmegpt
of Public Health, is that correct?

A That 1s corre:zt.

0 During that time, would you describe the duties
that you performed? o

A I was supervisor in a technical sense of the
group of statisticians that were employed by the California
Department of ilealth, both in their researcnh projects and
in thelr regular program activities.

Q Can you describe winat vou mean by supervisor

in a technical sense?
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A I mean that I was the person who supervised
the type of statistics that were gathered and who
approved the type of research protocols that were pro-
posed.

Q Were there standards for evaluating the
research protocols that were used during the time that

you were the Chief of the Bureau of Statistical Services?

A Do you mean written standards?

Q Right.

A No.

Q By written standards, 1 am not limiting it to

some that may have been published by the State of
California.
Were there any others?

A These proposals were reviewed in light of what
would be accepted as sound scientific procedure.

Q In terms of evaluating these projects and the
research protocols, what are the criteria that were _  _
factored into whether or not something fell within the
generally accepted sound scientific procedures?

A First, a clear statement of the hypothesis to
be tested; second, a clear statement of data to be
collected and the precautions to be taken to ensure

accuracy and lack of bias, and third, a clear statement of
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the type of analysis that was to be done and the
utility of the investigation to the mission of the
department.

Q What were the precaﬁtions that were looked
for in evaluating‘these projects and protocols to guard

<h
against bias in the data?

A Some of them were technical procedures such
as duplicate independent coding of data. Some were
reviews of the type of questionnaires that were to be
used and the pretesting of these to guarantee their
effectiveness.

Q Anything else?

A Sometimes we called outside consultants to
give us information on types of confounding variables
that we should be wary of.

Q Were the confounding variables that you looked

for project specific or general?

A Both.
Q Could you give me an example?
MR. FEATIIERSTONE: 0f which?

BY MS. STEIN:
0 Project specific and confounding variables
first.

A In a project 1in which we inguired of people



Gaffey - direct 14

about their past health experience, we were concerned
that people who were queried by telephone might give
consistently different answ~~s from those that were

interviewed personally. This sort of bias was investi-

”

gated by a pretest. o

Q pid you find out whether there was a differ-
ence in responses?

A There was no difference except on two or
three specific questionnaire areas.

0 What were those areas?

A Race.and consumption of alcohol.

Q Could you give me some examples of general
confounding variables?

A Race and sex.

Q Any others?

A Those are the major ones that I can think of.

Q According to your curriculum vitae, you were

the Chief of Bureau of Statistical Services 1n 1968 and
1969 and then you became Senior Biostatistical Consultant,

Pacific Medical Center, 1970 and '71.

A That 1s correct.
) Was there a gap ¢+there?
A No. I left the Health Department at the very

end of 1969 and took up my Job 1in the Pacific Medical
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Center a matter of weeks later, at the very beginning
of 1970.

0 What were your cu.les as a Senior Biostatistical
Consultant at the Paciiic Medical Center?

A To provide consultation to a research institute
which consisted of a number of different projects carry-
ing on various types of medical research.

o] What kinds of research were they engaged in?

A The developmen. of more efficient artificial
heart/lung machine was one.

Q Was Pacific Medical Center engaged in epi-
demiological studies?

A No, they were not.

0 Let me.back up for a minute and ask you to
define an epidemiological study so that we will be
talking about the same thing.

A An epidemiologic study is the study of the
risks of ill health in a human population related to. -

some other factors present in that population.

Q Is there a specific definition of 1il1ll health?
A No.

Q Is that a subjective term then?

A No, 1t 1s simply that it covers a wide range

of objective phenomenon.
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.

Q What were those objective phenomenon?
A One example can be death, another can be
physician-diagnosed illness. Another can be disability.

Another can be self-repcrted illness or symptoms.

Q What do you mean by disability? Are there
any specific criteria?

A Inability to carry out one's usual activities.

Q Is there some sort of a threshold measurement
that is used?

A Not that I am aware of.

Q Are there criteria for evaluating what is a
disability?

A There are criteria which appear to vary from
study to study.

Q Are these criteria published anywhere?

A I believe they are, but I cannot give you a
source for the publication.

Q Would that be in a text or would they be in _
published literature?

MR. FEATHERSTONE: Well, a text is published
literature. Why don't you be more spacific.

Do you mean in a text or in a periodicad

of some sort?

MS. STEIN: Tnat's fine.
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A I don't know.
BY MS. STEIN:
Q What are some cf the criteria that you can

recall? We are talking about evaluating disabilities,

still.

A Certification by a physician that an individual

is not physically able to perform his usual activity.
Q Do you know, is there a checklist of some
sort that physicians use in making that certification?
MR. FEATHERSTONE: Objection, lack of foundation.

BY MS. STEIN:

3

Q You may answer, Doctor.

A I don't know.

Q What do you mean by self-reported illness or
symptoms?

A If someone is given a questionnaire that asks
such and so question as, "Were you 1ill last week," or,;
"What was the cause," and the answer comes from the
individual himself by his own report. This 1s what I

mean by self-repcrted symptom or illness.
Q And a physician-diagnosed illness, what is
that? What do you mean by that?

A An opinion rendered by a physician giving
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medical diagnosis for an 1illness,

0 Is that completely separate from a self-
reported illness or symptom?

A Yes, that 1is.

Q How is that different?

MR. FEATHERSTONE: By definition, Elizabeth, if
you listen to his definition. One comes from the patient
itself. "The other is diagnosed by a physician.

MS. STEIN: I <. trying to figure out what the
basis of the hypothesis is that the physician make the:IJ
diagnosis of illness.

There must be some interplay with the
patient.

MR. FEATHERSTONE: I will accept that if that is
the gquestion.

Go ahead and respond.
BY THE WITNESS:

A It would be whatever examination the physician
chose to make, either in terms of inguiry, actual hands-on
physical examination or what have you.

BY MS. STEIN:

y; I just realizecd that you had earlier said you

had done some consulting work while you were 1n Berkeley,

is that correct?
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A I said that among my duties both as a graduate
student and as junior faculty member was consultation.

Q For whom did you c.ounsult?

A For other departments in the University of
California and for the California Department of Health
Services.

0 What was the nature of some of the projects
that you did while a consultant for the University of
California?

A I consulted with a group of physiologists on
the design and énalyses of animal dietary experiments
designed to stress arteriosclerosis.

I consulted with the California Departmdnt
of Health Services on an analysis and writing of the
report for a California Health Survey which was a pilot
study that later became the National Health Survey.

Q Did you work out standards for evaluating the
data in the pilot survey? - -

A I worked out in consultation with people in
the Health Department, worked out procedures for analysis
and worked out the format for the report which was going
to the U.S. Public Health Services.

Q What were some 0of those procedures that you

developecd?
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A The sample that was taken was a rather in-
volved one from the point of view of statistical design
and the major analytic problems were in characterizing
the precision of estimates that came from that sample.

My contribution was to assist in develop-
ing the formulas for the standard deviations of proportioﬁs
and means that constituted the report.

Q Can you explain what you mean with regard to
your work involving standard deviations of proportions

Zh
and means to constitute the report?

A The standard deviations is a standard statis-
tical concept which is the statistics used to measure
the precision of an estimate such as a mean or proportion.

Q What is a mean?

A A mean of a sample of observations is the

sum of those observations divided by the number of those
observations.

0 What is a proportion? }

A A proportion is a number of observations in a
sample that possess a certain characteristic divided by
the total number of observations in t+the sample.

Q After you were Senior Biostatistical Consultant
of the Pacific Medical Center, you became Assoclate

Director for iluman Fopulation Laboratory for Epidemiologic



Gaffey - direct 21

Studies for the California State Department of Public

Health, 1s that correct?

A Yes, that is correct.
Q Wwhat did you do while the Associate Director?
A I administered a project which hired three or

four behavioral scientists at the doctoral level whose
main task was analyzing data from a longitudinal study
of sample of people from the general population of the
county 1in which the department was located. -
My job was to provide general administra-

tion and to provide statistical consultation in the
various projects which centered around analysis from
the data from that longitudinal study.

Q What 1s a longitudinal study?

A A longitudinal study is a study that follows
the same group of individuals over a period of time and
takes periodic or reported measurements on the same
individuals in order to determine and evaluate trends in
the population.

Q And did you just work on one study during the
time that you were Associate Director?

A There were a number of analyses involving data
from the same sample. It 's a large widespread amount

of data that were collected.
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Different professional members of staff
performed different analyses on different parts of the
data.

o] What were you looking for in that study?

A This was what is called the Hypothesis
Gentract Study. We were concerned with the relation-
ship between health and various measures of lifestyle,
way of life, income, et cetera.

0 Did this scudy involve any kind of assessment
of the risk of exposure tc any par£icular agents 1in the
environment?

A No, it did not.

Q I am backing up.

During the time that you were initially
Senior Biostatistical Consultant to the Pacific Medical
Center, did your work involve assessment of risk from
environmental exposure to an agent?

A No, it did not. i

Q During the time that yocu were Chief, Bureau of
Statistical Services, did your work involve assessment
of the risk of environhental exposure to any particular
agents?

A Indirectly, ves.

0 Could vou explain that answer, please?
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A I was principal consultant on a study which
measured the variation of blood pressure in a sample
of individuals taken from a defined geocgraphic area
and attempted to relate blood pressure variables such
as race, sex and income and identification.

Q bo you recall what the conclusions of that
study were?

A Essentially that there was sex difference in
blood pressure: that “here was an income diffe__sce in
blood pressure and that there was a rational difference
in blood pressure that was not explainable by either of
the preceding variables.

0 During the time that you were Statistical
Consultant to the California Department of Public
Health, did you assess tne risk of exposure, the risk
cf environmental exposure to an agent?

MR. FEATHERSTONE: Is your question whether he
was 1involved in those projects?

MS. STEIN: That's right.

BY THE WITNESS:
A No, I was not.
BY Mo, oTEIN:
D During the time that you were a Professor of

Blostatistics, were you 1nvelved 1n any WOrk in asseséing
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the risks from environmental exposure to an agent?

A No, not to the Lest of my recollection.

Q According to your curriculum vitae, the next
position you held was as Director of Health and
Epidemiological Studies at Tabershaw/Cooper Associates,

Inc., is that correct?

A Tabershaw/Cooper Associates, yes.
Q What is Tabershaw/Cooper Associates?
A That company was a consulting organization

that provided consultation and research on a contract
basis to Goverﬁment and industry.

Q What kinds of areas did they provide these
consulting services in?

A In epidemiology, in library research and in
occupational medicine and in industrial hygiene.

Q What did you do during the time that you
worked with Tabershaw/Cooper Associates?

A I designed studies and prepared proposals to
clients to conduct such studies; supervised the actﬁa&
conduct of the studies; wrote the reports and presented
the final reports to clients, and in some cases prepared
reports for publication.

9] About how many projects did you work on during

the time that you were at Tabershaw/Cooper?
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A Approximately seven or eight.

Q Could you tell me what those projects were,
please?

A There were studies of mortality of persons

employed in several different industries. These
included lead smelters and battery plants. That was
one project -- petroleum refinery workers, aluminum
workers, lead chromate workers, populations of general
chemical workers.
There may have been more, but I cannot

recall at the moment. &

0 Did you design those studies?

A I designed all except the study of lead
smelter and battery workers.

Q Can you describe for me how you designed the
mortality study involving petroleum workers?

MR. FEATHERSTONE: What is the relevance of that?

MS. STEIN: I am inguiring into Dr. Gaffey's
experience.

MR. FEATHERSTONE: Dr. Gaffey did not do an epi-
demiological study of workers for the purposes of this
case. low, where are we going through all these studies

in 1ndustries and of chem: _.als that have no bearing on

this case, Ms. tein?
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MS. STEIN: Well, I don't agree that the studies
that he has just described have no relevance to this
case, especially inasmuch =~ some of them deal with
organic chemicals and the specific studies which he
just referred to refer to environmental exposure and
I think I am certainly entitled to inquire into that.

MR. FEATHERSTONE: We will let you go a little bit
further, but we are not going to sit here and go through
each of the seven o. eigh% studies, going through the
design, who or what was studied, the results or what
the conclusions were because they are in those specifics
basically irrelevant to this lawsuit.

You can answer the pending guestion.

MS. STEIN: Are you --

MR. FEATHERSTONE: But I will at so.ne point cut
him off.

MS. STEIN: Fine, then I will be happy to go to
the Judge.

MR. FEATHERSTONE: By all means.
Do you recall what the pending guestion
was?

THE WIT? I will ask the reporter to read it

3
821
w

hack, please.

(Question read.)



Gaffey - direct 27

BY THE WITNESS:

A We began by getting an inventory of all
petroleum refineries in the United States. This was
obtained from a publication called the 0il and Gas
Journal which publishes a biannual census.

Given this inventory, we divided the
plants up by region, the intention being to select a
sample of plants that were reasonably representative
of all petroloum pl-~ts by region.

We also divided after that and in addi-
tion to that, we divided the plants up by their size
so that we could determine whether we were getting a
representative sample of plants by size.

Within each of these regions and size
classifications, we selected initially a small number
of plants, two or three, I believe, 1n order first to
determine whether the plants generally kept past records
and in sufficient detail for us to carry out the investi-
gation and also to determine what the resources and -
costs would be to visit those plants and collect data.

Having done this, we p?epared estimates
for subseguent statistical collection and within each
of these geographic groups, we selected plants, a total

£

of seven, I believe.
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In the process of selection, we deli-
berately underrepresented the smaller refineries be-
cause we were aware that those were being phased out
and that conciusions, if tney were to be applicable to
the future, would‘probably, should be confined to medium
and large size refineries.

We went to each refinery and identified
every individual who had worked for at least one year,
any time of the decade between 1952 and 1961 -- I beg
your pardon -- 1962 and 1971.

We photocopied the records of these
people and from the plant obtained knowledge of what-
ever of those people, whoever of those people's vital
statistics Qas known to the plant. For certain number
of these people, the plant was therefore able to tell
us whether they were definitely alive or definitely dead,
and if they were said to be dead by the plant, we veri-
fied this by checking at the plant the death certificate.
If the plant did not have a death certificate, we did
not consider them dead but held them in abeyance for
further investigation.

After this we took the people whose vital
statistics was not confirmed by this earlier process

and who had left the employment. In other words, we
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had studied everybody who ever worked in that plant in
that decade, whether or not they were still in the
plant.

Through the use of the Social Security
Administration and other resources, we were able to
follow these people and determine whether they were
alive or dead. Ultimately out of the 20,000 people in
the study, we succeeded in following approximately 99

percent of them.

Given the information on whether these
people were ali?e or dead and for the deaths, the
information on cause of death from the death certificate,
we then calculated (1) the number of deaths that we
observed from each cause, and (2) the number of deaths
that we would have expected from each cause 1if the
people in our study at evzry age and at every year had
behaved like the U.S. male population.

BY MS. STEIN:
Q These were all male workers?
A Yes, correct.
{Mr. Richard J. Phelan left
the deposition room.)
MR. FEATHZRSTONE: “tick around, 1t only gets

better, Dick.
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BY THE WITNESS:

A We then summa}ized the results of the study{:'J
by presenting the ratio of r-served to expected deatbs
for each of the large number of causes. We did this
further for different subgroups in the population that
had been hired at different dates.

The report of this was then provided to
the client and made generally available.

BY MS. STEIN:

Q Who is the client?

A The American Petroleum Institute.

0 What were the conclusions, Dr. Gaffey?

A The conclusions were that there was no cause

of death for which there were statistically significant
excesses from anv cause of death; however, for one
group of causes, lymph cancers, there were excesses
that appeared to warrant further investigation.

Q In what year did you finish the petroleum‘

refiners’' study?

A I believe it was in 1974.
Q Was that ever published?
A No, 1t was made available to the client and

to the Federal Government, bat it was never published

because the client wanted to update the study further.
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U
Q Were you involved in that update?
A No. The update is now being done by our

private consulting organi~-~*ion.

Q When you say made available to the Federal
Government, was it presented in the context of some
sort of rule-making or standard-setting procedure?

A Not to the best of my recollection. A copy
of the final repoft was sent to.NIOSH and I believe to
OSHA.

Q I believe you also said you were involved in
the design of mortality studies for general chemical
workers, 1s that correct, dﬁring the time you were at
Tabershaw/Cooper Associates?

A We were involved in one particular study of
one particular plant.

0 What did that study involve?

MR. FEATHERSTONE: You are not going to answer that
guestion in that way. o

Do you want to know what chemical and
what plant, Ms. Stein?
BY MS. STEIN:
Q What chemical and what plant?
A I can't answer the guestion about chemicals

because 1t was a general chemical plant in which large

e
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numbers of chemicals had been used over a period of
time.

Q Were you examining for exposure to one
particular chemical?

A No. We were trying to characterize the over-
all mortality in the plant.

Q What were the factors that you looked at in
designing that study?

A They were almost identical to what was in-
volved in the study of petroleum refinery workers except
in this case we had only one plant to look at.

0 In either of these studies you have just dis-

cussed, did you account for any confounding variables?

A Wie accounted for the variables of age, race
and sex.

Q In both?

A In both of the studies.

0 Were there any confounding variables that

you looked at in one study that you did not look at in

another?

MR. FEATHERSTONE: May I hear the guestion, Thea?

{Question read.)

'
™
el
-3

HERSTONE : I object to the form of the

7

MR.

question.



Gaffey - direct 33 U

Are we still speaking of two studies that

he has so far identified?

MS. STEIN: That's right.
MR. FEATHERSTONE: That is not what your question
impugned. You said another study, leaving it vague.

The question, Dr. Gaffey, refers to the
0il refinery study and this chemical plant study that
you have identified. Do you understand that?

THE WITNESS: I do.
BY THE WITNESS:

A The answer 1is no, there were no confounding
factors unique to one of the studies.
BY MS., STEIN:

Q In other words, you did not look at smoking
or alcohol consumption?

A No, we did not.

Q What were your conclusions on this study of
a single chemical plant with regard to causes of death?

A To the best of my recollection, our najor -
conclusion was that the number of deaths were so small
that it was not possible to make any conclusions, given
the age of the plant ard the small size of the plant
population.

0 With respect to the two studies that you have
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just talked about, did you look for the specific
chemicals to which the workers were being exposed?

A No, we did not.

Q After the time *hat you served as Director
of Health and Epidemiological Studies at Tabershaw/
Cooper Associates, you became the Senior Epidemiologist

at Stanford Research Institute, is that correct?

A That is correct.

Q What did . - . do there?

A Very‘much the same thing that I had done at
Tabershaw/Cooper. That is, I prepared proposals of

design studies, supervision of data collection and
analysis, the writing and presentation of reports.
Q Let me back up for a minute.
During the time you were at Tabershaw/

Cooper, were you involved in any studies that were sub-

mitted that were done under contract of the Federal @
Government?
A Yes., )
Q What study or stuaies were those?
A I participated in a report contracted for by

the _hen Federal Energy X dministration to review EPA
studies of respiratory morpidity.

Q How did you conduct that review?
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MR. FEATHERSTONE: Describe that very dgenerally,
Doctor.
BY THE WITNESS:
A We compared the conclusions.
BY MS. STEIN:
Q Excuse me. Did you understand my gquestion?

A Yes.
MR. FEATHERSTONE: Did you understand my instruction?

THE WIT. ESS: res.

MR. FEATHERSTONE: Fine.
; BY THE WITNESS:

A We compared the conclusions that EPA drew from
their series of studies with the data on which they based
the conclusions and evaluated any discrepancies that
appeared to us to exist.

BY MS, STEIN:

Q What were the criteria you used in comparing
the EPA data, EPA conclusions with the data and evaluating
any discrepancies that appeared to exist?

A Much of the EPA data showed the relationship
between various reported symptoms and various reported
measures of air pollution. We used standard statistical
techniques to fit curves to the data and compared those

with the curves that the TPA had developed from the sawe
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data.

Q Was there a particular substance that was
involved in this work?

A Not -0 the best of my knowledge. There was
a particular exposure context.

Q What was that?

A They were looking at exposure to air pollution

in various urban areas.

Q What was the conclusion of your work regardiig
' the EPA conclusions and vis-a-vis the data?

A That the EPA conclusions were certainly not
based on standard techniques for fitting curves.

MR. FEATHERSTONE: It seems to be a problem that
transcends a lot in EPA.
BY MS. STEIN:

Q What are the standard techniques that are used

for fitting data to curves?

A The methodology is called the Least Squares.
Q L-e-a-s --

A L-e-a-s-t Squares.

0 What does that method involve?

A It involves fitting a curve that minimizes

the sguared differences be=tween the points on the curve

and the observed points to which the curve is to be
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fitted.
Q Can you explain that in layman's terms?
MR. FEATHERSTONE: I c¢cbject to the relevancy.

Go ahead, Doctor.
BY THE WITNESS:

A To the best of my ability, no curve ever fits
data perfectly, so for each observed point that one has,
there is usually a difference between the position of &
that point and the position of the curve which is
drawn through a center point.

When one tries to fit a curve, one wants
to minimize this discrepancy between the observed points
and fitted points as nearly as possible. And it turns
out for theoretical reasons that the best measure of

this overall discrepancy is to take the difference

. between the observed values and the values predicted

from the curve, to square those differences and add them

- up and then, let us say you take the curve that misses

the square of these of necessity. There are techniques

for doing that directly without going through the kind

~

of graphical procedure in that area, but these pro-

cedures are equivalent to just what I have jusat described.

BY MS. STEIU:

Q Is there a name for these procedures?
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A It is called Least Sguares.
Q The other.
A Oh, yes. One uses calculus and in particular

calculates the derivative of the curve with respect to
the technical parémeters, creates equations which are
then solved to give the parameters of the curve in
terms of the original data.

0 Are there any other standard techniques that
are used?

MR.FFEATHERSTONE: Objection, relevancy.

BY THE WITNESS:

A The other technigue is almost universally
used, is called the maximum likelihood technigue.
BY MS. STEIN:

6] What 1is that?

MR. FEATHERSTONE: Objection, relevancy.

BY THE WITNESS:

A The maximum likelihood technigue in ordinary
language says that we should pick the w<urve that makes
it most likely that we would have seen what we actually
saw in terms of the observed data.

BY MS. STEIN:
Q Are these general statistical technigues or

are they related to blostatistical work?
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They are general statistical techniques.

|

i

1

i

i

|
And they are applicable to biostatistical woék?

Yes.

br. Gaffey, what is your training in epi-

demiclogy?

A

epidemiology is the application and use of statistical

A large part of the practice of occupational

technigues.

I have training in statistics.

read extensively in epidemiological text; I have as

part of my employment experience with the California
School of Public Health and with the California Health

Department,

I have

39

I
!

worked with medical epidemiologists and I

|
have myself practiced as an occupational epidemioclogist
I

for a good ten years.

Q

take?

MR

MS.

MR.

MS.

MR.

Are there specific courses that epidemiologists

FEATHERSTONE :

STEIN: Today .

FEATHERSTONE:
STEIN: He 1s

FEATHERSTONE

You may answe

-~
i

Today?

Objection, relevancy.

practicing today.

!

He 1s not going to school

Doctor.

@

today.
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A Yes, there are.

Q What are those? é
i

MR. FEATHERSTONE: Objection, relevancy. ;

BY THE WITNESS:

A They will vary from one institution to another,
but they have a title such as Basic Epidemiology; ;
The Epidemioclogy of Infectious Diseases; Chronic Diseéses
of Epidemiology; Epidemiology of Cancer; Occupationalf
Epidemiology and so on.

BY MS. STLCIN:

Q What were the components of those courses

other than statistical components?

MR. FEATHERSTONE: Objection, relevancy; also I

object to the lack of foundation.

MS. STEIN: Whether he is teaching courses --

MR. FEATHERSTONE: You have not established that
he is in fact teaching courses. I am not sure that he
in fact can answer that question, Ms. Stein. @
BY THE WITNESS:

A I can only speculate on what they put in soﬁe
courses when I was teaching them.

MR. FEATHERSTONE: Do not speculate. She 1s not

entitled to that.

]
[

BY M5. ST
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0] What did you teach when you were lecturing
on epidemiology at the U.C. Medical School in San
Francisco from 1964 to 19797?

A I taught basic statistics to first year
medical students.

Q Is there anything else that you taught duriﬁg
that time?

A No.

o) What did you teach while you were a lecturer
in biostatistics in the U.C. School of Public Health
from 1961 to 19792

A I taught occasional graduate courses in bio-
statistics to graduate students in biostatistics.

Q Is a biostatistician andepidemiologist the
same thing?

A Their talents overlap and many practicing
epidemiologists have in fact formal training in bio-
statistics.

Q What are the differences between a biostatis-
tician and an epidemiologist?

A An epidemiologist in general terms will have
more background in medicine than a biostatistician.

Q Do you have any .ackground in medicine?

A As part of my training in psychology, I have



Gaffey - direct 42

had courses in physiology, anatomy and zoology.
Q Anything else in terms of background in
medicine? |
MR. FEATHERSTONE: You mean formal education?
MS. STEIN: That's right.
BY THE WITNESS:
A No.

BY MS. STEIN:

Q Do you have any background in ecology, Dr.
Gaffey?

A No, I do not.

Q With respect to your membership in associations

and societies, are there any certification requirements
to become a member of the American Association for the
Advancement of Science?
A No, there are not.
0 Are there a;y certification requirements to
become a Fellow in the American Public Health Association?
A Fellows are elected. Names are proposed and
they are elected by vote of the group of Fellows then
in existence.
Q Do you know what the criteria are for election?
A Ho, I do not.

Q Are there any certification requirements for

Ve
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the American Statistical Association?

A

Q

No.

Are there any certification requirements for

the Biometric Society?

A

Q

No.

Are there any certification requirements forél

the Institute of Mathematical Statistics?

74N

Q

No.

Are there .ny certification require—~-ts for

the New York Academy of Sciences?

A

Q
the Royal

A
quired to
education

Q
ship?

A

Q

No, there are not.

Are there any certification requirements for
Society of Health?

Yes, in the sense that the applicant is re-
present a review of his applications, of

and employment history.

This is as part of the application for member-

That is correct.

Are there any certification requirements for

the Society for Epidemiologic Research?

A

Q

NO .

With regard to the list of your publications,

I would like vyou to go through that and if cthere are

1

|
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any of that 1list that have not been subject to peer
review, I would like you to give me the title of that
publication or publications.

A On + .e second page of the list of pgblications,
the last publication on the page is not a peer reviewed

paper. The title 1s "A Brief Overview of Occupational

Epidemiology."

Q Are there any others?
A No.
MR. FEATHERSTONE: Ms. Stein, are these check marks

on Exhibit 1 yoﬁrs?
MS. STEIN: Let me see this.
Yes. Let me give you a copy of this.
We will re-mark one that does not have any marks on it.
MR. FEATHERSTONE: | Do you want him to do anything
with Exhibit 2°?
MS. STEIN: Yes, I would like to have Dr. Gaffey
read it.
(Gaffey-USA Deposition Exhibit
No. 2 marked for identification,
6/3/82, TLU.)
BY THE WITNESS:
A That is a copy of the review of epidemioclogy

literature on PCBs which I believe I prepared and which
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was submitted to the EPA late last year.

BY MS. STEIN:

o) Was Exhibit 2 peer reviewed, Dr. Gaffey?

A Not as of this date.

Q Do you have intention to have it peer reviewed?
A It is scheduled for publication as part of

proceedings of a Michigan symposium on PCBs. All papers
in those proceedings are to be peer reviewed.

Q Is that the symposium that was held in Lansing,
Michigan in mid-March?

A That is correct.

(Gaffey-USA Deposition_Exhibit
No. 3 marked for identification,
6/3/82, TLU.)

BY MS. STEIN:

0 Dr. Gaffey, I am going to show you a three-
page list of publications and ask you if that reflects
the documents that you referred to in preparation for
this deposition.

A Yes, vyes. I believe that is, ves.

Q Are there any documents that you looked at in
oreparation for this deposition and which do nnt appear
on Exhikit No. 3?2

A Yes.
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Q What are those, please?

A I reviewed the depositions of Dr. Kimbrough
and Dr. Humphrey. I reviewed data from the State of
Il1linois on PCB levels of fish caught in Illinois
waters of Lake Michigan.

I have reviewed data on fish caught in
Waukegan tiarbor and immediately outside the Harbor and
I have reviewed a report by Dr. Thomann on Mathematicq&

Mocdeling of the Disct..oution of PCBs.,

Q Anything else?
A That is all, to the best of my recollection.
MR. FEATHERSTONEL: Did you review the Illinois

Creel Survey?

THE WITNESS: I beg your pardon.
BY THE WITNESS:

A (Continuing.) I also saw a survey done by
the State of Illinois of the Distribution of Fish Found
in a Typical Fish Catch.

BY MS. STEIN:

o] How long did you spend in preparing for this
deposition?

A If one includes the time spent in itne review

of epidemiology whicii 1s the main content of my back-

ground, I would say a total of perhaps a couple of months,
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total time.

Q Does that include the time spent in prepara-
tion of the paper that has .zen marked as Exhibit No. 27

A Yes, it does.

MR. FEATHERSTONE: In other words, you have given
Ms. Stein an estimate of the time you have spent relating
to this PCB issue generally, is that correct?

THE WITNESS: In effect that is so because my
concern with those issues has been the review of those
literature almost entirely.

BY MS. STEIN:
Q Have you read any animal toxicity studies in

preparation for this deposition?

A No, I have not.

Q Have you read the deposition of Dr. Ringer?
A No, I have not.

MR. FEATHERSTONE: That was the last deposition.
MS. STEIN: Just in case.

BY MS. STEIN:

0 Dr. Gaffey, could you define for me a mortality
study?
A A mortality study 1s the study of the death

rates and causes of death in a population related to

various characterlistics of that pocpulation.
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Q Let me go back.
Other than the mortality studies that
you mentioned in connection with your work at the
Tabershaw/Coop-r Assoc1ate$ firm, have you ever de-

veloped any other mortality studies?

A Yes.
Q What were . those?
A When I was employed at Stanford Research

Institute.

MR. FEATHERSTONE: Wait. Do you want the position
he held when he developed the mortality study or do you
want the specific mortality studies?

MS. STEIN: ©No, the specific mortality studies.

MR. FEATHERSTONE: Go ahead, Doctor.

BY THE WITNESS:

A One mortality study of gold miners, one of
pump and paper workers, one of people employed in the
manufacture of paints and varnishes; one stﬁdy of the
entire work force of a major petroleum chemical company.
That's all. , @
BY MS. STEIN:

Q Did you design these studies?

A Yes.

MR. FEATHERSTONE: I1f you reach a convenient place,
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Ms. Stein, maybe we could break for a few minutes.

MS. STEIN: Why don't we do it right now.

{Brief recess had.)
BY MS. STEIN:

0 Dr. Gaffey, let me back up a minute.

With regard to the mortality studies that
you were involved in at the time that you were at
Tabershaw/Cooper Associates, Inc., and those that you
designed, were the criteria factors that you took into
account in designing those studies similar to the
program that yoh followed with regard to the petroleum
workers?

A Yes, exceptlin the cases ~- I must break this
up a little.

They were similar except that in the case
of the study of aluminum workers, the records in the
plants were such that we had to be satisfied we were
taking all the plants that had adeguate records rather®
than making a random selection of plants.

0 Dr. Gaffey, with regard to the limitations
regarding adeguate records in the aluminum plants, did
vou feel that that 1n any way influenced the results of
that study?

A No, because the plants that lacked adeguate
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records are not different in any systematic way, either
in the process that was used or in their range in the
plants for which there were adeqguate records.
0 Were any of those studies that were ‘done, any
of those other studies, Qorked on during the time that

you were at Tabershaw/Cooper, published?

A Yes .
Q Which one or ones were published?
A I did a study which I omitted to mention of

vinyl chloride workers at Tabershaw/Cooper. That was
published.

Also the study of lead smelter and battery
workers that I referred to first, several analyses of
that study were pﬁblished in different publications.

They are included in my CV.

Q Before the break you had mentioned four other
mortality studies that you worked on, one on gold miners,
one for pulp and paper workers, one for manufacturers
of paints and varnishes and one for the workers of a
major petroleum chemical company.

Were those done all at the time you worked
at the stanford Research Institute?

A Yes, although the last of those was at 1its

beginning stages at the time that I left.
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Q And did that study assess the risks of
environmental exposure to a particular agent or agents?

A They assessed risk of an occupational exposure
to particular agents and groups of agents.

Q What agent or agents were you looking at with
respect to the gold miners?

A The ore in which this particular gold was
contained also contained a form of asbestos. It was a
form which w~3 uncc~—on and for which there wc..e no
other recorded instances of exposure going back for
several decades.

Q What was the conclusion that you reached in
your study?

MR. FEATHERSTONE: Objection, relevancy.

BY THE WITNESS:

A The study concluded that there were no excess
deaths from asbestos-related causes in that population
of gold miners.

BY MS. STEIN:

0 What were the confounding variables that were
taken into account in that study?

2 Smoking and ethnic origin in the so2onse that a
substantial portion of tle miners were American Indians

and a count nad to be taken o0f this to decide whether
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there was excess mortality.

Q Is that because as compared to the general
population, they have a different mortality rate?

A Ther= appears tc bhe reason to believe that they
have a different mortality rate, but statistics for them
are so unreliable that they were taken aside and analyzed
separately.

Q Do you recall, were smoking and ethnic origin
the only confounding variables taken into account in
that study?

MR. FEATHERSTONE: Again, objection to relevancy.

Go ahead and answer.
BY THE WITNESS:

A 0f course, age and date of birth as was the
case in those mortality studies generally.
BY MS. STEIN:

Q What was the agent or what were the agents
that you looked at in the pulp and paper workers' study?

A The pulp and paper workers have a multiplicity
of exposures, but they included chlorine, various sulf?tes,
formaldehyde and a range of solvents used in various
parts of the process.

Q Were any of those solvents chlorinated aromatic

hydrocarbons?
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A I don't recall because thislstudy, again, was
approaching its completion and not yet ready for analysis
at the time I left Stanford Research Institute.

Q At the time that vou left, had any conclusicns
been drawn in that study?

MR. FEATHERSTONE: Objection, relevancy.

BY THE WITNESS:

A Not to the best of my knowledge.
BY MS. STEIN:

Q What were the confounding variables that were
taken into account in that study?

MR. FEATHERSTOMNE: Objection, relevancy.

BY THE WITNESS:

A Again, age, date of birth, race and sex.
BY MS. STEIN:

Q What were the agents or what was the agent
looked at in the study involving the manufacture of
paints and varnishes?

A Again, there were a range of exposures including
those of solvents, various organic pigments, inorganic

pigments. That is all I recall.

l@)

Were any of those compounds chlorinated?
A I believe that _enzene was such a compound.

Q What were the conclusions that were drawn in
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that study?

MR. FEATHERSTONE: Objection, relevancy.
BY THE WITNESS:

A As I recall there were excesses of certain
cancers. I believe they were lymphatic cancers and
leukemia. They showed no definite relationship to

| exposure and subsequent studies were begun to investigate

that more carefully.

BY MS. STEIN:

Q Were you involved in the subsegquent studies?
A No.
0 With regard to tlhie mortality study involvinge

workers of a major petroleum chemical company, was this

study involving a nationwide work force or one plant?

A It was a study of several plants over a region.
Q- What was the name of the company?

| A The name of the company was Texaco.

' 0 Were there particular agents that you were

looking at in that study?

A The people in the study were classified, not
by agents, but by the kinds of jobs that they had. I
believe that later it may have been planned to identify
agents that might have been associated with those particular

jobs, but this study had reached only the preliminary data
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collection stage at the time I left.

0 Can you define for me a morbidity study, what
a morbidity study is, please?

A A morbidity ctudy is a study of the risk of
i1l health as opposed to death in populations related
to characteristics of those populations.

Q Is there some separate definition of ill

health in the context of morbidity studies?

A No, there 1is a range of commonly used defini- o
tions. )

Q. Could you give me that range of definitions?

A They are very much the same as the ones I gave

earlier: Medical absences, physician-diagnosed illness,
disability, self-reported illness and symptoms.
Q Have you been involved in the design of any

morbidity studies?

o d
A Yes.
Q Can you tell me what those studies were?
A While I was at Tabershaw/Cooper I conducted a

morbidity study whose purpose was not to measure morbidity
but to detefmine whether 1t was feasible to conduct such
a stoly

Q What was your conclusion?

A OQur conclusion was that the data on medical
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absences were so variable that they were a better measure
of effectiveness of management than they were of occu-
pational hazards.

MR. FEATHLTRSTONE: This was in connection, I take
it, of a particular client?

THE WITNESS: That is correct.

BY MS. STEIN:

Q Any other?
A That's all.
Q Is it fair to state that as part of your work

you engaged in risk assessment?

A Could you define risk assessment more precisely?

Q Assessing the risk to human health of environ-
5 mental exposures and environmental exposurés includes
‘ occupational exposures. ’

A Yes .

Q Can you tell me what the technigues or tools
are that you use in risk assessment?

A I conduct mortality studies of exposed popula-
tions and i1dentify significant excess risks, if they
exist.

Q What 1if they are insignificant excess risks?

To your knowledge, what dc you do with those?

MR. FEATHERSTONE: What do you mean by that, do you
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mean how does he evaluate .those?

MS. STEIN: Yes.

MR. FEATHERSTONE: The guestion is how do you
evaluate insignificant excess risk.

BY THE WITNESS:

A They get evaluated by looking at the patterns
of risk. For example, it would be an unusual that a
morbidity study did not show an excess mortality from
something since the ._u.al such study will look at three
or four causes of death. If these insignificant excesses
appear to be balanced by egqually insignificant deficits,
then the reasonable evaluation is we are looking here at
what one might call the noise level that result; from
the random variation one expects to see in reobserved
deaths.

BY MS. STEIN:

Q For clarification, by significant or insig-
nificant, we are talking about statistically significant?

A Yes.

Q Are there any criteria to determine what is
statistically significant and what is not statistically
significant?

A Yes, there are conventional technigues which

are approximate but are generally used.
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Q What are those technigques? i

A The usual assumption is to assume that the
observed deaths that occur have a poisson distribution.

MR. FEATHERSTONE: As in fish?

THE WITNESS:- One man's meat is another man's
poisson.

MR. FEATHERSTONE: Do you remember where you were
in your answer?

THE WITNESS: Yes.

BY THE WITNESS:

A Assuming this probability distribution, it is
then possible to identify limits beyond which it would
be relatively improbable to see numbers occurring by
chance alone. The level of probability generally used
is 5 percent.

BY MS. STLEIN:

Q A poisson distribution is probability distri-
bution, 1s that right?

A Yes, it is. When the numbers of expected
deaths are large, say, five or more, it is usual to use
not the poisson distribution but an approximation to it
called the normal distribucion.

Q What 1is the normal distribution?

MR. FEATHERSTONE: Were ycu asking for a definition,

— ! | R
' {

s TN
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Ms. Stein?

MS. STEIN: Yes.

MR. FEATHERSTONE: She wants a definition of the
normal distribution,

BY THE WITNESS:

A In nontechnical terms, if we observe a value
whose numerical value is the result of a large number
of independent interaqting factors, this value has a
probability distribution which is common to many dif-
ferent fields: Cpidemiology, biology, astronomy.

.This distribution has a specific formula
that 1s known as the normal distribution. Statisticians

who deal with samples above five tend to always use a

normal distribution or some variation of it as an adequate

approximation to the true distribution that they actually
have.

BY M5. STEIN:

Q Are these interacting variables defined some-
i where?
A In the case of the poisson distribution, they

are not because 1t 1s poussible mathematically to prove
that for large numbers of expected deaths, the poisson
distribution is classically approximated by the normal

distribution.
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Q What are these variables?

A I beg your pardon?

Q Are these variables in terms of numbers you
are talking about?

<h

A Yes, I am talking about observed numbers such
as observed numbers of deaths.

Q Do you use any mathematical models in your
risk assessment work?

A No, I do not.

MR. FEATHERSTONE: Would you read the gquestion
back, Thea?

i (Question read.)

MR. FEATHERSTONE: In this question, Ms. Stein,
were you leaving‘out the use of the statistical tech-
niques that he has described?

MS. STEIN: Right.

BY MS. STEIN:
Q Dr. Gaffey, could you give me your definition
; of a negative study in an epidemiological sense?
A A negative study, I assume here we are talking

about a negative study of a porulation that has a certain
exoosure?
Q That 1s right.

A 4 study 1s negative - the risk of 11l health

—_— [ [
3
) l Lo, raan
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1 - wDo-mrter
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calculated in the exposed population 1s =2ither no greater
than expected or shows no relationship to the amount of
exposure or the interval since exposure began or cannot
be repeated in independent studies. <
I assume here that we are talking about
a study for which there are no confounding variables.
MS. STEIN: Could you read back the first sentence
of the answer?
(Record read as regquested.)
BY MS. STEIN:
Q When you say you assume we are talking about
a study where there are no confounding variablgs, would
that include in your mind a study where confounding
variables had in fact been taken into account and
controlled for --

A I would say sucna a study did not have con-

founding variables, for all practical purposes.

0 What is your definition of a no-effect study?
A No-effect study --
MR. FEATHERSTONE: Is that a term you are familiar

with, Dr. Gaffey, a no-effect study?
THE WITHNLSS: I have heard that term uscd in
connection with animal st dies, but never in connection

wlth human epidemiology.

et
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BY MS. STEIN:

Q What is your definition of a positive study?

A I would just turn around the definition that
I gave of the negative study. That is, a positive
study is one in which the risk of 1ill health in the
exposed population is greater than expected and the
efféct is greater with increasing duration of exposure
or increasing interval from the beginning of exposure
and is beyond what would be expected by chance, that it
is statistically significant and can be confirmed in
repeated independent studies.

Q Is there a name to your studies which show
an excess of a risk to ill health that is not statis-
tically significant?

MR. FEATHERSTONEL: Are you assuming there are no

other risks of the same type of exposure? o
MS. STEIU: Wait a minute. I don't know what you
are asking, Bruce.
MR. FEATHERSTONE: I don't think that you can ask

the Doctor to base that on one fact unless you tell him
that you are assuming there are no other tests that show
the same thing; tor instance, no other independent test,
one test standing alone as this one test standing alone

that shows a slight but significant or not statistically
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significant excess. 1Is that your assumption?
MS. STEIN: I see where the confusion is. 1 was
talking about studies and you are talking about a test.
THL WITNESS: I understood I was asked if there
was a name for stﬁdies of that kind.

BY MS. STEIN:

Q That is the guestion.
A I am not aware. I am aware, however, of a
categorical uame like posit.ve or negative. haadd

0 [lave you ever encountered studies where there
is an excess bug it is not a statistically significant
excess for a particular parameter that is being looked
for?

MS. OLIVER: Just a minute. The clarification
Bruce was trying to make, you were talking about one
study that shows that, or are you talking about several
studies that show an excess in significant risk? 1Is
that it?

MR. FEATHERSTOMNE: Let's go off the record.

(Discussion off the record.)
BY MS. STEIN:
Q Have vou ever encountered a study where therg

was an observed excess of a particular health effect

t

hat was not statistically significant?
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A Yes.

MS. STEIN: Off the record.

(Discussion off the record.)
BY MS. STEIN:

Q Dr. Gaffey, could you define the term dose
response relationship?

A A dose response relationship is the relation-
ship between the risk of ill health and the amount of
exposure to ¢ parti_.lar agent or environment.. factor.

MR. FEATHERSTONE: Doctor, you are referring to
how it is used in the context of epidemiological study?

THE WITNESS: My thinking of this is in how it is
used in a human epidemiclogical study with exposure to
be measured either by level of the exposure or duration
of exposure to the substance or agent in gquestion.

BY MS. STEIN:
| Q Would you describe for me linear relationship?

A Two variables of a linear relationship in plain

language, when plotted on a graph, they produce a group

. of points that look as if they are in a straight line.

Q Could you define for me, Dr. Gaffey, the phrase
i "route of exposure." We are talking in epidemiologic
{ context.
i
A Route of exposure would be the particular manner
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in which the substance to which somebody is exposed
enters in or touches on his body.

Q Based on your experience and education, are
you aware of auy agents 'ith respect to which the rou%f
of exposure affects the kind of effects produced?

MR. FEATHERSTONE: Would you read that question?

(Question read.)

MR. FEATHERSTONE: By kind of effects, you are
not talking about the size of the response? You are
talking about whether a particular response happens?

MS. STEIN: That-is correct.

MR. FEATHERSTONE: Is that correct?

BY THE WITNESS:

A Yes, I am.
BY MS. STEIN:

Q Could you give me some example, please?

A I can give two. One 1is tobacco in which the
consequence of cigarette smoking and chewing prove to
be quite different in terms of sources of area in which
cancer appears.

The other is PCBs in which 1t appears that
whether or not dermatitis occurs is a function of whether
or not there is skin exposure as opposed to inhalation

Oor ingestion.
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Q What is the basis for your response with
respect to PCBs?

A The cross sectional studies of occupationally
exposed persons that I looked at in my review shows a
pattern of dematitis and chloracne that is consistent
with this explanation and has been offered as an explana-
tion by several of the authors of those studies.

Q What is a cross sectional study?

A A cross sectional study is one in which one
examines a population at a given moment of time and
looks at a relationship between the appearance of
various measures of ill health and history of exposure
of that population.

Q With respect to the pattern that has been
offered as an explanation, could you point out in the
bibliography of your praper which has been marked as
Exhibit 3, which studies you are referring to?

MR. FEATHERSTONE: Can I have the guestion?

(Question read.)

MR. FEATHERSTONE: I object to the guestion insofar
as 1t suggests that a pattern has been offered as an
expianction. My understc.:ding of the witness' testimony
was the pattern is consistent with this, which was his

explanation a couple of answers ago, that the pattern has
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been offered as an explanation by several authors.
MS. STEIN: I thought that is what I asked.
MR. FEATHERSTONE: Y~ want to know the authors
that have made observation and offered explanation?

MS. STEIN: Yes.

MR. FEATHERSTONE: That's fine.
BY THE WITNESS:

A Hara, et al.; Kitamura, et al.; Chase, et al.
There may be more, but these are the ones I can recall.
BY MS. STEIN:

Q Dr. Gaffey, could you give me your explanation
of hiomagnification, please?

A This would be a layman's definition.

I think it is the process by which sub-
stances in the environment may be concentrated in certain
species of plants or animals in that environment.

Q Let me ask for clarification: May be concentrated
in species or concentrated in individuals of a speciegﬁ

A I am sorry, in individuals of a species, plant
or animal.

Q Let us go back for a minute to the route of
exposure. I had asxed youn whether or not the route of
expecsure could affect the kinds of effects produced.

Let me ackx whether you are aware cf any
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studies which purport to show that the route of exposure
affects the degree of effects produced?
MR. FEATHERSTONE: Are we still on PCBs or are we
to --
MS. STEIN: To anything at this point.
BY THE WITNESS:
A I cannot at the time name any such studies.
MR. FEATHERSTONE: I think the question was are
you aware of any.
BY THE WITNESS:
A {Continuing.) No, I am not.

DY MS. STEIN:

Q Dr. Gaffey, would you give me your understanding

of the subject matter to which you are going to testify
at trial?

A It is my undersctanding that I will testify as
to the epidemiology studies that have been done on PCBs
and my opinion of what they tell us about the health
effects of PCB.

Q Then your testimony will be limited to human
health effects based on these particular epidemiological
studies that you have revicwed?

A Human health effects based on these particular

epidemiology studies and on the other material that I
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stated I had reviewed.
Q Do you have an opinion as to whether American
commercial PCB mixtures as sold presently are a risk to

human health?

|
|

|

A I do have an opinion.
Q What is your opinion?
A That --

MR. FEATUERSTONE: Wait a minute. I object to the
guestion as i.definic.e and vague. Are you assuming

particular exposure in a particular environment?

MS. STEIN:  No.
MR. FEATHERSTONE: Are you assuming any exposure
whatsoever? How can you answer a question about a

potential risk unless you tell the person- responding
there is a potential exposure, and if there is a potential
exposure, what that potintial exposure may be. It is

entirely possible the commercial mixtures of PCBs as

sold do not have any exposure to humans in certain cir-
cumstances and then again it is entirely possible there

may be an exposure.

BY MS. STEIXN: @
9 Do you understand the guestion, Dr. Gaffey?
A Could you repeat it, please?

{Question read.)

rer e ~apanter



Gaffey - direct 70

BY THE WITNESS:

A At present with the levels that occur in the
occupational employed populations and in the environ-
ment, there is no evidence that PCBs are related to
any untoward health effects.

BY MS. STEIN:

Q Could you tell me what you mean by any untoward
health effects?

A I mean ilinesses, diseases, symptoms, excesses
of causes of death.

0 And are you including in your answer regarding

health effects, terretogenicity?

A Yes.

Q Are you including mutagenicity?

A = Yes.

Q Are you including fetotoxicity?

A Yes.

Q Are you including effects on reproduction

generally?

A Yes.
Q Are you including behavioral manifestations?
MR. FLATHERSTONE: For instance?

BY MS. STEIN:

Q Retardation.
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A Retardation, yes.
Q Anything such as hyperactivity?

MR. FEATHERSTONE: Do you mean is that included?
BY MS. STEIN:
Q Is that included?
. . Laly
A No, that is not included.
MR. FEATHERSTONE: Ms. Stein, just so I am clear

when you say you are including, whether something is

included or not, by included you mean included or not

included in his original opinion that there is "no
evidence of any untoward health effects"?

MS. STEIN: That is correct.
BY MS. STEIN:

Q Would you define chloracne as an untoward
health effect?

A Yes, I woulcd.

Q I am going to refer you now to what has been

marked as Deposition Exhibit No. 3, Dr. Gaffey. Do
vou recall whether the bibliography that has been marked
as Exhibit No. 3 is the same bibliography that you
appended to your paper?

With one exception of the bibliography here
wnich has one additional paper that was published in

1982 which I added and subsequently revised this to

Tl e
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include the mention of that paper.

Q Which one is that?

A That is Chase, et al. It is that one.

MR. FEATHTRSTONE: O0n the first page, three or
four from the bottom, Liz.

BY MS. STEIN:

o] Are these references listed on Exhibit 3 the
extent of the literature that you reviewed in formulating
your opinion with regard to the potential risk to human
health of American commercial mixtures of PCBs?

MR. FEATHERSTONE: Before you answer that, I again
object because you have not specified the exposure and

he has already identified other documents that were shown

to him.

MS. STEIN: Well, ifﬂhe knows.

MR. FEATHERSTONE: Zut you have already asked that
question. You asked him earlier on in this depositiong

whether these documents listed on Exhibit 3 are all the
documents and he said no, and ghen he went and ticked
off a list of things he looked at.

MS. STEIN: I think we are talking about two dif-
ferent things, Bruce: Ones that he may have lcnked at
in preparation for the depousition as opposed to whether

or not something forms the basis for his opinion.
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THE WITNESS: As far as the basis for my opinion
about the health effects of FCBs, in general these
represent the documents onrwhich I depended.

MR. FEATHERSTONE: You are pointing to Exhibit 2
of your deposition?

THE WITNESS: I am pointing to Exhibit 3 which
includes among other things, some studies of Japanese
PCB compounds.

MS. STEIN: We .an take a break now if you want,
for lunch.

(At 12:45 o'clock p.m., a lunch

recess was taken to 1:30 o'clock

p.m. this same day.)
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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS
EASTERN DIVISION

THE UNITED STATES OF AMERICA,

Plaintiff,

N Nl el it il N N et Nt

Vs, No. 78 C 1004
OQUTBOARD MARINE CORPORATION
and MONSANTO COMPANY,
Defendants.
June 3, 1982,
1:30 o'clock p.m.
The deposition of WILLIAM R. GAFFEY
resumed pursuant to noon recess at Suite 6000, 200
East Randolph Drive, Chicago, Illinois 60601, before
Thea L. Urban.
PRESENT:
MS. ELIZABETH STEIN,
MS. ROSEANN OLIVER,
MR. BRUCE A. FEATHERSTONE.

ALSO PRESENT:

MR. MARK FERGUSOI.
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WILLIAM R. GAFFEY,
called as a witness herein, having been previously duly
sworn, was examined and testified further as follows:

DIRECT EXAMINATION (Resumed)

MR. FEATHERSTONE: You were answering your gquestion
about the health effect of PCB.

THE WITNESS: Before we begin, I answered with
environmental effects and I think I said it was environ-
mental and occupational which was a slip, because in the
case of heavily occupational groups there is a health
effect which is dermatitis and chloracne. But I think
I referred to this earlier in talking about it_in my
paper, but that was a slip because of my concentration
on environmental éxposures rather than occupational.

BY MS. STEIN:

Q Let me make sure I understand.

With respect to chloracne, you think
there is a risk in terms of occupational exposures but
not with respect to environmental exposures?

A That 1s true both of the chloracne and other
dermatitils, yes.

Q When you were talking about environmental
exposures then, I guess for the rest of the gquestions

we should be clear that 1f I say environmental exposure,
T 1 [
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then you would not include occupational exposure within
that term, is that correct?

A That would be my understanding, which I think
is one of the ,roblems I had. I oppose occupational
exposure on the one hand and environmental exposure
on the other.

Q When you talk about environmental exposure,
did you have a particular level of exposure in mind?

A No, I am talking simply about the exposures
of people in an ordinary environment which is not
occupational.

Q Does your opinion with regard to exposure to
American commercial mixtures of PCBs as sold in the
occupational context assume that those mixtures contain
no contaminants?

A You are talking now about the occupational
exposures of people who are said to be exposed to PCBs?

Q That is correct.

A No, the studies that I have looked at have
been studies of effects of exposure and no matter what
the exposure, the conclusions about effects are still
the same. o

Q Do you know whether any of those studies that

you have reviewed as a basis for your opinion ever mention,
B | | ! !
crea L _/Toan

— ~ — . !
T e e | ~errwtar



Gaffey - direct 77

and we are talking now about the occupational studies
for a moment, do you know whether those occupational
studies even looked for or considered the possibility

&h
of contaminants in the PCBs *o which that population ' =s
being exposed?

A I don't know.

Q When you were interpreting those studies, did
you assume that there were no contaminants present in
the PCBs?

A No, I did not. What I did was look at the
effects of the exposures and ask myself whether the
effect of this exposure, occupational exposure, whether
there are any effects. It turns out there were none, so
no matter what the exposures were in terms of contaminants,
if there were no occupational effects, that result is still
valid no matter what the exposures are.

MR. FEATHERSTONE: And you are excepting here
dermatitis and chloracne as you testified earlier?

She is talking about specifically, as I understand it,
the effect of occupational exposure studies.

MS. STEIN: Yes.

THE WITKESS: Yes, that is correct, and wvhen I
looked at the reports of _aloracne and dermatitis, these

studies dicd not consider whether there were contaminants
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involved nor did 1 in my interpretation of them.
BY MS. STEIN:

Q With respect to those occupational studies
that looked at things other than chloracne or dermatitis,
do you know whether those, and we again are still talking
about the occupational studies, do you know whether
those studies took into account whether or not there
were contaminants in the PCBs?

A They did not, to ..e best of my recollection.

MR. FEATHERSTONE: Well, wait a minute now.

These studies that you did were exposures
to PCBs and if there were anything in the PCBs such as
contaminants, and then, Ms. Stein, you say they would
be in whatever was exposed to these workers. I think
you have two different questions. One 1s whether anybody
had a contaminant in the PCBs to which the workers were
exposed, and the other question is if not, that tends
to rule out the possibility that ;hat was there.

I don't know. I think the studies are
clear that commercial mixtures.of PCBs were 1in these
plants. Workers were exposed to them and there were or
were nc: findings dependinc on the studies, cnd i1n fact
that nobody looked for contaminant doesn't mean there

might not have been contaminants.
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MS. STEIN: I have been asking whether Dr. Gaffey
knew 1f it was even looked for or whether the people
conducting the study assumed them to be present or not,
irrespective of -- do you see what I am saying, Bruce?

MR. FEATHERSTONE: If the qguestion is, Dr. Gaffey,
did the people who conducted these studies look for
contaminants in the PCB mixtures to which the workers
were exposed, that is a proper question. But I don't

P

know 'om the answer to that, which I assume wrnnld be

"no" or "not to my knowledge," because I am not aware
of it, for instance, and I don't think you can go from
that conclusion to a conclusion that if there had been
dibenzofurans or whatever other contaminant in whatever
mixtures to which these workers were eprsed, I don't
know you can say positively that would make any dif-
ference because they were exposed to whatever they were
exposed to which you assume was there or wasnt. Do

you follow me?

MS. STEIN: I didn't draw any conclusions. I was

asking Dr. Gaffey for his knowledge.

. &
MR. FEATIIERSTONE: I think your guestions are not
that clear.
MS. STEIN: If they are not, Dr. Gaffey can ask me

to restate 1t and I wi1ill do the best I can.
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MS. OLIVER: What is the question?
MR. FEATHERSTONE: There isn't any that I know of.
Is there a guestion?
MS. STEIN: No, there was some testifying from
Bruce.
(Laughter.)
MS. STEIN: Did you get down the laughing, Thea?
MR. FEATHERSTONE: Did you get that down, Thea?
Don't worry, Liz. She 1is getting it all
~down.
BY MS. STEIN:

Q Dr. Gaffey, do you have an opinion as to what
environmental exposure we are talking about now and we
are talking aboutlexposure other than in occupational
context to American commercial PCB mixtures.

MR. FEATHERSTONE: I would --

MS. STEIN: Strike that.

BY MS. STEIN:

Q Do you have an opinion as to whether exposure

to environmental residues of American commercial PCB

mixtures presents a risk to human health?

MR. FEATHERSTONE: I object to the guestion as vague

~and indefinite, same problem exists in this question ag,

- with the other gquestions. There is no definition for
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the witness of the amount of exposure, length of ex-
posure or anything like that.

MS. STEIN: Were you going to pose an objection?

MS. OLIVED: No, that covers it. Thank you.

BY THE WITNESS:

A My opinion, exposures, environmental exposures
of the levels we are experiencing, for example, the @
study of Michigan Sports Fish Eaters poses no threat
to human health.

BY MS. STEIN:

Q By no threat to human health, do you mean no

risk of adverse health outcome?

A That 1is --
MR. FEATHERSTONE: I object to the form of the
gquestion. Go ahead.

BY THE WITNESS:

A No risk associated with PCBs.
BY MS. STEIN:

Q Does your opinion assume the environmental
residues 0of American commercial PCB mixtures contain no
contaminants?

A No, my response does not assume that.

Q What does your .esponse assume then?

MR. FEATHERSTONE: About what?
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MS. STEIN: Presence or absence of contaminants.

MR. FEATHERSTONE: You may answer the question,
Doctor.

BY THE WITNESS:

A I have made no assumption about the presence
or absence of contaminants because there have been no
health effects associated with these exposures, so
whatever is contained in the exposures has not resulted
in the health effects 1n these populations.

BY MS. STEIN:

Q Let me define health effect in terms of environ-~

mental exposure.

When you say no health effect, are you
saying no physical manifestations as opposed to some‘
sort of systemic abnormality?

MR. FEATHERSTORE: Do you understand that?

THE WITNESS: Could you define what is meant by
systemic abnormality?

BY MS. STEIN:

Q For example, blood levels 1in excess of the
normal range that are found in the population, elevated
levels in adipose tissue. test results on liver function
outside the normal range, ~sital capacity changes, along

that line.
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MR. FEATHERS?ONE: Before you answer that question,
let me hear Dr. Gaffey's clarification earlier to Ms.
Stein in light of the question she just asked.

(Record read.)

MR. FEATHERSTONE: I object to the gquestion ins%far
as it suggests that what Ms. Stein says is a systemic
abnormality.

THE WITNESS: Shall I answer it?

MS. STEI!: P.case.

MR. FEATHERSTONE: If you can.

BY THE WITNESS:

A There are several things mixed up in here.

Two of the phenomena that you mentioned are not health
effects. They are simply levels of PCB in the blood.

In other words, those are not measures of
the outcome. They are measures of the exposure.

MR. FEATHERSTONE: You better identify those two.
BY THE WITNESS:

A {Continuing.) The levels, as I understood it,
of PCB in the blood and in adipose tissue. These are
measures of exposure.

The other phenomena that you mentioned
are outcome measures. The first of these was raised

levels of several enzymes that are procduced in the liver
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and these have not been found in environmentally exposed
populations.
BY MS. STEIN:

Q How about changes in vital capacity?

A Changes in vital capacity has not been found
in environmentally exposed populations.

Q Have these liver enzyme changes or vital
capacity changes been found in occupationally exposed
populations?

A The answer is both yes and no. To the first,
vyes. The raised levels of various liver enzymes have
been identified in relatively heavily exposed occupationally
exposed populations. In one such population, a study of
the vital capacity concluded that vital capacity was
adversely affected in this group.

However, that study compared the wvital
capacity in the work force which most of whom were
current or ex-smokers with a standard for vital capacity

and that was based on a population of non-smokers.

Q Which study was that?
A That was the study of Warshaw, et al.
Q Do you know of any other studies that looked

at vital capacity?

A I found none, no.
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Q Dr. Gaffey,

are you aware of any contaminané%
in American commercial PCB mixtures as sold?

A No, I am not.

Q

Are you aware

of anyvliterature on the sub-
ject of contaminants in

American PCB mixtures?
A No, I am not.

Q

Are you aware of any environmental residues

of American commercial PCB mixtures that contain

contaminants:?
A No, I am not.
Q

Do you know of any study on the subject of

environmental residue of American PCBs containing
contaminants?

A No, I do not,.

Q Dr. Gaffey,

are you familiar with the site
that is the subject of this litigation?

A Yes,

in the sense that I have seen material
about that site.
!

Q Have you ever visited the site?
A No, I have not.
Q Is

the material that you have seen regarding
this site the data from the State of

Illinois
PCB levels

regarding
in fisih from the TIllinois waters of Lake
Michigan, data on

fish caught in the

Waukegan Harbor and

NN
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immediately outside the Harbor; the Thomann report and
the Creel Survey?

A That is correct.

Q Would you include depositions of Dr. Kimbroggh
and Dr. Humphrey as well in that category?

A Yes.

MR. FEATHERSTONE: He has also reviewed which he
did not mention, and I can tell you what else he has
reviewed if you wantu to know it, Ms. Stein.

MS. STEIN: Of course I do.

MR. FEATHERSTONE: He ha seen diagrams of Waukegan
Harbor. Am I correct, Doctor?

THE WITNESS: Yes, of course.

MR. FEATHERSTONE: He has seen, I will probably
get the name of it wrong, but it is the EPA document
that kind of summarizes what 1is allegedly in Waukegan

Harbor and the North Ditch.

THE WITNESS: Yes.
MR. FEATHERSTONE: And the proposed dredging
remedy. I think it was about an 80-page document. He

has seen that as well.
I am searching my brain.
Is there unything else?

THE WITNESS: I have seen that, but I don't believe
[
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I had an opportunity to read it in its entirety.

MR. FEATHERSTONE: But you read portions of it?

THE WITNESS: Yes, yes.

MR. FEATHERSTONE: I don't think, for 'instance,
that he read in detail the proposed dredging remedy for
Waukegan Harbor.

If I think of anything else during the

course of the deposition, I will alert you to it.

MS. STEIN: Thank you. =~
BY MS. STEIN:

Q Dr. éaffey, do you have an opinion as to
whether the PCBs --

MR. FEATHERSTONE: Wait a minute, before you go on.
I remember another document. Do you want it now or later?

MS. STEIN: Now.

MR. FLATILRSTONE: He saw at least one and maybe

“—

more than one document that I call the Absence of Harm
in the Public Drinking Water in Waukegan.
Is that correct?

THE WITNESS: Yes.

M. F

]

ARTHERSTONE: Letter to Mayor Morris is the

b

speci-1C one recall authored by some EPA official.
THE WITNESS: I apologize. That is true and I

have forgotten 1it.
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BY MS. STEIN:

0 Dr. Gaffey, do you have an opinion as to
whether the PCB residues in the Waukegan area, spe-
cifically the Yorth Ditch ~- do you know what I refer
to when I say the North Ditch?

A Yes.

Q Waukegan Harbor and elsewhere on the environs
of the OMC facility, whether exposure to those PCBs
present a risk to human health?

MS. OLIVER: I am going to object to the form of
the guestion. There is no evidence of other places on
OMC property beside the parking lot, I think.

MR. FEATHERSTONE: And I will object to the form
insofar as it 1is vague as to what is meant by the
environs of OMC property.

BY MS. STEIN:

Q The parking lot area, Dr. Gaffey.

MR. FEATHERSTONE: Okay. You can answer.

With that gqualification, let me have
the guestion back.
{Question read.)

MR. FEATHERSTONE: The gquestion is do you have é%

opinion,

BY THE WITNESS:
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A Can I ask for one further clarification?
Do you mean exposures to people at those
sites? You mean from people walking around the area?

BY MS. STEIN:

Q Yes.
A I have no opinion on that.
Q Do you have an opinion with regard to exposure

to fish taken from those areas or drinking water from

the enumerated areas or means other than just walking ~
by?
MR. FEATHERSTONE: You are talking about exposure
to humans in that way?
MS. STEIN: Yes.
BY THE WITNESS:
A Yes, I do.
BY MS. STEIXJ:
~
Q What is your opinion?
A If we may start with drinking water, in my

" professional opinion, there is no danger of health

effects from drinking water because analyses have shown

that PCB levels in drinking water are below the limit

" of detectability, that .s, below 50 parts per trillion.

with regard to exposure from eating fish,

in my oplnion there is no danger to health because in
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| fact sampling of fish from the areas around Waukegan
Harbor where fishing is common have shown levels of

PCB to be in the fish were lower than the levels con-

the sports fishermen who were studied by Dr.

and in whom there were no health effects found.
Is there any other basis for your opinion?
Yes. That --

FEATHERSTONE: Wait a minute. I object to

of the question in.ufar as it even suggests

asked for a basis of opinion. You first asked

! for an opinion and that is the opinion.

STEIN: That's right.

FEATHERSTONE: And all of a sudden we went to

do you have any other basis for the opinion and I don't

know where the other came from.

STEIN: I beirieve you testified that he re-

{
' . 3 . - 3
| viewed certain data and that was a partial basis for hi

i opinion.

. BY MS. STEIN:

Q

rephrase
MR.

jyou have

Is that correct, Dr. Gaffey? L)
If it is not, please tell me and I will
my question.
FEATHERSTONE: lier question is the data that

listed and referred to in connection with Waukegan

bt ! v
oy ~nan
- .
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llarbor, does that form a basis for your opinion.

THE WITNESS: Yes, it does. My opinion is based
on two things: The information on health effects ob-
tained from Dr. llumphrey's studies of Michigan sports
fish eaters and the information about the effective
levels of PCBs in fish caught near Waukegan Harbor,
which I obtained from the other sources of data that

I think I mentioned.

BY MS. SyEIN: < -~
Q Is there any other basis for your opinion

regarding the risk to human health or lack of risk

from exposure to PCBs in Waukegan Harbor, the North

Ditch and the parking lot?
MR. FEATHERSTONE: Ms. Stein, are you excluding

the literature that he reviewed?
MS. STEIN: I am .rying to get out whether or not

that literature is included as a basis.
MR. FEATHERSTONE: Do you understand her guestion?
THE WITNESS: Yes.
BY THE WITNESS: !
A Particularly one paper from that literature by
Xreiss, et al. 1s a direct part of the basis because

this 1s also a study of a community in which by virtue

(2

PCB level in fish, there was a relatively high exposure

T ! '1 il
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. T A romtmac g slerc-ien —



s

Gaffey - direct 92

of PCBs.

And in that community, again, no health
effects were detected except a relationship with hyper-
tension which wus not confirmed in a study of higher
level, occupational level.

MR. FEATHERSTONE: Just to clarify, Ms. Stein
wants to know if in formulating your opinion on Waukegan
Harbor, you rely in your view in part on the literature
that is summarized in Exhibits 2 and 3.

THE WITNESS: Yes, yes.

BY MS. STEIN:

Q Is there any other basis for your op;nion
regarding Waukegan Harbor?

A No.

Q Does your opinion regarding Waukegan Harbor
assume that the environmental residues of PCBs in the
Waukegan area, Ditch, the parking lot and the Harbor
contain no contaminants?

A No. It assunies that the nature of the residues
here are generally the same as the residues involved in
the exposures of the Michigan sports fish eaters and
the residents of the Triana, Alabama that was studied
by Kreiss, et al.

n Have you reviewed any animal studlies involving
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PCBs?
A No, I have not.
Q Are you aware of any studies involving the

hypothesis that certain PCB congeners may present a
different risk to human health than other congeners?
MR. FEATHERSTONE: Would you read that question?
(Question read.)

BY THE WITNESS:

A By different congeners, do you mean PCBs with -
different levels of chlorination?
BY MS. STEIN:
Q No, I am talking about --
MR. FEATHERSTONE: Isomers?
MS. STEIN: Isomers.
BY THE WITNESS:
A Isomers. No, I am aware of no such studies.
BY MS. STLIN: ol
Q Are you aware of any studies that deal with

the guestion of whether degree ofrchlorination of PCBs
may have an effect on the toxicity of those PCBs?

MR. FEATHERSTONE: We are talking about human
studies?

5Y MS. STEIN:

a3}

L)

To humans.
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A Yes .
Q What are those studies?
A There are several of them. One of them was

a study by Fischbein, et al. and the second by Smith,
et al. and to the best of my recollection, both studies
found dermatitis, whose relationship was primarily to
the level of higher chlorinated PCBs. |

Q Are there any other --

A Pardon me. There .as a third study by Marone,
et al. and again, I believe it showed the same thing.

Q Are there any other studies attempting to
differentiate potential heaith effects based on degree

of chlorination?

A Not that I know of.

L4l

Q In your opinion, are PCB blood levels an accurate
incdication of theroute of exposure in humans?

A No.

0 Are PCB blood levels an accurate indication of
the duration of exposure to PCBs?

A The data that I have reviewed contradcictory,
Humphrey found relationships. Other authors wihom I
cannot vecall at the mcme:rt did not.

Q Would vou like *o refer to either bibliography

here?
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A Yes, I would like to refer to one of my tables
if I may.
Q Certainly.
A I'm afraid my tak.<s don't deal with this

specifically and I am afraid without reviewing the papers

in detail, I wouldn't be able to tell you which of the
studies found no relationship.

I believe that they existed, but I would
simply have to examine in more detail than I have avail-
able here.

Q I have some of his studies here that I can
let you look at if you need to. I don't have them all.
I wasn't able to get some of them.

MR. FEATHERSTONE: You don't sericusly propose
taking the time to have him sit down and look at the
studies and again to answer the question, do you?
Couldn't you determine that by looking at the paper
and seeing what that report 1is, Ms. Stein?

MS. STEIN: I would like to have him look at them
and tell me which he recalls, if seeing the paper would
help him recall, yes.

MR. FEATIHERSTONE: Wwell, here is what we wi1ill do

fu

as compromlse gesture.

She says she wants you to see the studigs
. '
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which I presume she will hand to you. Why don't you @&
look at the study, don't take the time to read the
study in detail unless you think it refreshes your

fact memory that it refers to the point she is clari-

"fying about. If you can identify the studies from the

stack she is going to give you, I think the gquestion was
relating to no findings that blood level is an indicator
of level of exposure, then single those out and show
them to her, but we e not going to take the *‘me to
sit here and read them.
({Documents tendered to the
witness by Ms. Steini)
BY THE WITNESS:
A This one does not.

BY MS. STEIN:

Q That is the --
A Fischbein, et al.
MR. FEATHERSTONE: Let us go off the record for a
second. )
(Discussion off the record.)
MS. STEIN: Je have agreed that during the break,

Dr. Gaffey will review his studies that I have been able
to obtain and lookx through them to see whether or not

some of the cnes that 1 have here are those to whicnh he

!
IV _/ ety
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referred regarding a negative finding with respect to
a relationship of PCB blood levels, duration, exposure.
BY MS. STEIN:

Q Dr. Gaffey, are PCB blood levels an accurate
representation of level of exposure to PCBs?

A Generally speaking, yes, in the sense that
on the average, the greater the level of exposure, the
greater the average of blood level PCBs will be in a
group.

Q Do you recall the studies on which you base
that opinion?

A The one that immediately comes to mind is Dr.
Humphrey's Michigan study, I believe.

I believe that Dr. Fischbein also found
similar gradient levels of exposure in the capacitor
workers that he studied.

Q And PCB blood levels are an accurate indication
of the last exposure to PCBs?

MR. FEATHERSTONE: I object to the form of the =
guestion.

BY MS. STEIN:

9] t“hat 1s the length of time that has elapsed
since the last exposure ton PCBs?

MR. FEATHERSTONI: I chbject, lack of foundation.
[ T i
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BY THE WITNESS:

A _  No, they're not. My evidence is one of the
tables in my paper in which I have looked at studies
that measured people after exposures had changed or
ceased and this is Table 2 in which we find four studies
which we did before and after measurements after exposure
had either ceased or been decreased. Two of the studies
found declines in PCB blood level and two did not, so
the results as far - information racently of exposure
are contradictory.

BY MS. STEIN:

Q Dr. Gaffey, are PCB adipose tissue levels an
accurate indication of the duration of exposure?

A I don't know.

Q Are PCB adipose tissue levels ar accurate
indication of the level of exposure?

A I don't know.

Q Are PCB adipose tissue levels an accurate
indication of the recency of exposure?

A I don't know,.

Q Is there an association between PCB blood

- levels and any clinical effects that you know of?

MR. FEATHERSTONE: Before you answer that, may I

have the guestion back, please?

Py 4
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(Question read.)
BY THE WITNESS:

A Some studies of occupationally exposed popula-
tions have shown a correlation between chloracne and
other dermatitis and blood PCB levels.

BY MS. STEIN:

Q That is the only health effect that shows sugh
an association?

MR. FEAL:(HERSTONL: Wec % a minute. I object to that
because he carefully limited it to blood levels of
occupationally exposed workers and we have already been
over this about the route of exposure playing a very
significant role in chloracne and dermatitis. And he
specifically described the difference with respect to
between environmental exposure and occupational exposure.

MS. STEIN: I think we have apples and oranges
here. I was asking about PCB blood levels and their
association to effects.

MR. FEATHERSTONE: And Dr. Gaffey in his last
answer identified an association or a possible associa-
tion between PCB blood levels in plant workers and
cdermati*is or chloracne, and now our follow-up guesticn
says that 1s the only one. He has not gotten into that

follow-up guestion yet, but in essence, you did not tie

T U
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in his answer where he limited blood tissue of workers
in plants; in other words, occupationally exposed
people.

MS. STEIN: I am not trying to discount his
limitation. I am trying to find out whether there aré
any studies that he is aware of that shows an associa-
tion other than the occupational workers in plants
between PCB blood levels and health effects.

MR. FEATHERSTO — Okay, that gquestion phrased
that way is fine.

BY THE WITNESS:

A There are two studies with contradictory
results. One was the study by Kreiss, et al. in Triana,
Alabama, which showed a positive association between
hypertension and blood PCB levels, and the second was
a study by Smith, et al. of fairly highly exposed
capacitor workers that showed no such association.
BY MS. STEIN:

Q Do you have an opinion as to the validity.éf
the Kreilss study?

MR. FEATHERSTONE: With respect to wnat?

MS. STEIN: With respect to its positive finding

between PC3 blood levels and hypertension.

MR. FEATHERSTONE: Finding or association, positive

N |
cea L Urnan
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association?

MS. STEIN: That is what I said, positive asso-
ciation.

BY THE WITNESS:

A I believe until there is confirmation in an
independent study that this cannot be accepted as a
valid association with PCB levels. This community study,
although it did take extensive account of co-variables
in a sense ic an isc.lated finding, isqlated tinding not ~
confirmed but investigated and in a sense refuted by
another study of a heavily exposed population.

BY MS. STEIN:

Q By that you mean the Smith capacitor workers?

A Yes, and under those circumstances in my @
opinion the association found by Kreiss is not valid
unless there is confirmration with another independent
study.

Q Doctor, I believe you testified the Kreissr
study was a community study and that that involved people_
who ate fish with PCBs in them,. The Smith study, I believe
you said, 1involved capacitor workers.

Can you compare studies that uscd dif-

ferent means of exposure; 1n other words, can the Smith

study which involved capacitor workers exposed in the

i ' !
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workplace be taken as a refutation of the Kreiss study,
given the differences in the studies?

MR. FEATHERSTONE: Do you understand the question,

€l

Doctor?

THE WITNESS: Yes, I understand the question.
BY THE WITNESS:

A I think it can because if the outcome that
we were talking about was local outcome such as chlor-
acne, it would be & _..opriate to say that it is very
possibly a function of th2 route of exposure,.

"What we are looking at is a systemic
condition and it is my opinion that the route gf exposure
is less important here than the blood levels that result
from exposure, so I do think that these two cases are
in effect measuring the same environmental variable.

BY MS. STEIN:

Q Do you know whether the Smith study took
account of any confounding variables?

A No, I do not. It is not stated in the stha;.

Q Are PCB blood levels an accurate indication of
possible liver malfunction?

MS. OLIVER: Liver what?

MS. STLEIN: Liver malfunction.

3Y THE WITNESS:

i | F
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A I assume that by liver malfunction, you mean
the levels of various enzymes, various liver enzymes
as measured in various product samples.

MR. FEATHERSTONE: No, Doctor. She said PCB levels
in the blood, are PCB blood levels an accurate indication
of possible liver malfunction. That is what she said.

BY THE WITNESS:

A And in my answer, I am assuming that liver
malfunction is measured by certain enzyme levels. If
that is an appropriate assumption, I can answer.

BY MS. STEIN:

0 I will take it with that assumption.

A There was an association between the likelihood
of finding elevated liver enzymes between that likelihood
and the level of blood PCBs.

Q What is the basis for that opinion, Dr. Gaffey?

A The majority of the occupational studies I
have reviewed have found this association.

MR. FEATHERSTONE: May I have the answer back,
please?

(Answer read.)

BY M<c . STEIN:

Q) Dr. Gaffey, I believe that earlier you said
yvour paper which has been marked as Exhibit No. 3 -- 1is
— , .
Cheo LJroan
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that correct?

A That is correct.

Q -- had been submitted to EPA, is that right?

A Made available to EPA.

Q Did you personally make it available to EPA?

A No. It was submitted as part of the Chemic&h

Manufacturers Association submission.

Q In conjunction with some sort of regulatory
! proceeding?
A Yes.
Q What is that proceeding?
A I'm afraid I cannot tell you precisely. It is

in connection with, I believe, the proposed rule-making
| with respect to PCBs.

Q Did you do that on your own or was it by

i contract with anybody?
MR. FEATHERSTONE: Wait a minute, what?

MS. STEIN: The paper.

MR. FEATHERSTONE: You mean write the paper?

MS. STEIN: Yes.,
MR. FEATHERSTOWE: Okavy.

BY THE WITNESS:

| A I did this on my own in response to & request

from the American Chemical Society about a year and a
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half ago, I think it was. The Society was holding a
meeting and wanted to have a two-day session on
epidemiology and someone from the organizing committee
called me up, asked me tc give some examples of occu-
pational edpidemiologic studies and said they were
particularly interested in chlorinated hydrocarbons.

At that time we had recently completed
doing an in-house study of PCB exposures and I thought
it would be appropriate to review some of the studies
that had been done on PCB mortality.

I had broadened it out to include morbidity
as well and the Chemical Society said they agreed and
they would be willing to have a presentation made, so
the original presentation was made at this New York
meeting of the American Chemical Society.

It was, I -“elieve as I say, approximately
a year and a half ago.

BY MS. STEIN:

Q Did you ever work with anyone at Ecology in

Environment, EIEZ, on that paper?

A NO .

) You said you recently completed an in-house
study on PCB exposure. o

A Well, it wasn't recent. It was at about the
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time that I was asked to give this presentation to the

Chemical Society which was about a year and a half ago.

Is that the Zack papers in preparation --
Tha£ is correct.
Has that ever been made public?

It has not been submitted for publication,

will __ submitted

MS. STEIN:

made available --

MR. FEATHERSTONE:

tion?
of 1t?

cation you want a copy

MS. STEIN: Yes,

. resources and referer~os to Dr.

qable

but it is now being revised by the two authors,

the

revising being to update the references after which it
“or publi-~ation.

Can I make a regquest that when that is

You mean available for publica-

You want a copy or when it is submitted for publi-

because it is one of the references,

Gaffey and I have not been

| to get it.
| MR. FEATHERSTONE: It is not surprising. It hasn't
I o
?been made public.
MS. STEIN: So it is a little hard for me to ask him
;about it.
MR. FEATHLERSTOUE: T will write tnis down.
“BY MS . TEIN:
| Q Dr. Gaffey, why don't you take a copy of your

-t H {
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paper in front of you because I am going to be asking
you some guestions about 1it.

On the first page, the summary, you
state:

"Alterations in liver and fat metabolism
were found in most studies that examined these functions,
but there was no clinical illness associated with the;g
alterations or with level and duration of exposure to
PCBs."

A Yes.

Q ‘Can you tell me what you meant by clinical
illness on that first page?

A Clinical illness would be something that a
doctor would diagnose as an illness that would regyuire

treatment.

Q Can you give me some specific examples?

A Dermatitis, rheumatism, diabetes, stomach
ulcer. — -

Q Tell me 1f this is correct. Is it fair to

paraphrase that sentence as saying that there were
chemical alterations in individuals, in their systems,
that did not manifest themselves in terms of something
requiring treatment by a cdoctor?

A Yes.
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Q Is the term clinical illness a term of art
in epidemiology?

A It is a medical term and as I have used it
here, 1 have essentially quoted it from several of
the papers that I read, including that of Smith and
that of Hasegawa, a Japanese article.

Q | Do you know whether clinical illness was
looked for in all of the papers that you reviewed?
~ A They were not looked for in all the papers
that I reviewed.

! Q Do you recall which papers they were not

looked for in?

( A I can tell you which ones they were looked for
| in,
Q Why don't you do that.
; A That is in my Table 4, essentially the studies
~ P

i that looked into the question of clinical illness and
symptoms in the column headed Symptoms and Illness and
opposite study. If there is an entry of N in there,

that means they were looked at and they found nothing.(D

If there is a Y, that means they looiied and found some-
thing. If there is a blank, that means either they didn't
look or they didn't report wnether they had looked or not.

Q By the way, you mentioned earlier a South
et} | [
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Carolina Department of Healtb and Environmental Control.
It is listed as a news report. Is that something pub-
lished?

A The only information we had was that it was a
news report from the South Carolina Department of Health
and Environmental Control. We were aware of no other
published accounts from there.

Q Do you know whether that was a peer reviewed

document of some sort?

A I am virtually certain it was not.

Q Do you have a copy of that?

A Ho, I don't.

Q Have you in fact read it?

A I have read a gquote of the conclusions in that

article.
Q And is that cguote from the conclusions a state-
ment, "that there is no evidence of physical harm result-

ing from working with PCBs"?

A Could you tell me what page?
Q Yes, Page 1l1.
A Yes. That 1s the guote. You will notice that

'that study and a second study which was also rather non-

" specific are not really considered in any substantial way

my
i

in my review.
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The South Carolina and the one by
Kappanen and Kolhol are both non-specific; in effect,
they say we found nothing, but since they weren't
specific, I didn't include them in my analysis or in

the other tables in the back.

&
Q Inother words, you are not sure what they
are even looking for in those?
A That's right. They say they didn't find any-

thing, but that they looked and in order not to find
anything, this is not apparent from reports that are
available.

(0] Are there specific clinical tests that are
associated with alterations in liver and fat metabolism?

A Not that I am aware of.

Q On Page 2 of your repocrt, Dr. Gaffey, the
second sentence of the first paragraph states:

“A study is considered ‘'epidemiologic

evidence' if it measures, directly or indirectly, the

differences in the risk of ill health among populations

" with different exposures to PCBs."

Can you tell me what you mean by measuring
something directly?
A If a study actually looks at the percentage

of individuals who had some sort cof 111 health and does

ol
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this for groups of individuals with different exposures,
then I would say that that study measures directly.
What has happened there is a different
type of epidemiologic study called the case control
study which does not mcasure directly. Instead of
looking at percentage of illness in different exposure
groups, it looks at the percentage of exposure in dif-
ferent illness groups. This is in a sense backwards
fror *“e kind of <s+«uuy that is represented here.
Supposedly this can be used to evaluate
differences in risk but not directly. Essentially an

arithmetic observation has to be taken in order to arrive

at the conclusion. That is what I mean by directly.

Q You are talking about case control studies
here?

A Yes, that is .ight.

Q That same sentence talks about ill health. Is

. 111 health used in that sentence synonymously with
clinical illness?
a It is syncnymous with clinical illness or death.
I beg your pardon. It is synonymous with clinical illness.
Death or self-reported illness, all of
these things were examined in one or the other of the

studies that is looked at.

Trea I U+ban
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Q The last paragraph of that page says:

"Second, there are studies of the rela-
tionship between.exposure to PCBs and the resulting
body burden of "CBs in serum or adipose tissue. Strictly
speaking these are not epidemiologic studies since they
do not deal with health effects."

Can you explain why you said that the
studies referred to in the first sentence are not
strictly speaking eridemioclogic studies?

A Because you measure the relationship between
the level of PCBs in the environment and the level of
PCBs, for example, in blood. This 1is not a measure of
ill health. It is a measure of the extent to which
the environmental exposure is reflected in the boay
burden, but there is no measure of ill health here.

So by definition an epidemiologic measure
of i1l health, when you are looking at the relationship
between level of PCB in two different places, one out-
side the body and one inside, either of these is a ~
measure of 1ll health which is why I say those are not
epidemiologic studies. I point out *hat they are
useful studies, but they are not of themselves measures
of 111 health.

) As you defined it earlier?
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!
A As I defined it.
0 On Page 4 of your study, there is a reference

to a paper by Meigs.

A Yes.

Q In that paper, you report that, "Seven of
fourteen exposed workers developed chloracne, but
liver function tests were normal in six of these,
with some borderline abnormalities in the seventh."

Do you know whether Meigs looked for any
liver function abnormalities in the seven workers who
did not have chloracne?

A I do not know.

Q On the hottom of Page 4, running over to
Page 5, there is some discussion of Yusho manifesta-
tions and you report that, "Six years later, many
patients still reported such symptoms as headache, &
stomach pain, numbness of the extremities, jo%nt pain

and resplratory symptoms.”

Do you attribute any significance to tne
i fact that patients were still reporting symptoms six
yvears after the event of ingestion?

MR. FEATHERSTONE: Significance to what?

MS. STEZIN: From an 2pidemiologic standpoint.

- 1 il |
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A Yes, I do, but not from the standpoint of
exposure to PCBs.
BY MS. STEIN:

Q Why is that?

A For four reasons: The first is that the Yusho
incident was a massive poisoning by the ingestion of
some substance and no matter that it was the amount was
so great that these people by the thousands became ¢
very sick. So no matter what the exposure was, it was
obviously immensely greater than what would be found
in the environment.

The second thing about the Yushq incident
which was not apparent at the time it occurred in 1968
but became apparent as lab technigues improved was the
large concentration of polychlorinated dibenzofurans
in the PCBs that were ingested by the Yusho victims.

Number three is in almost a decade after
in tissues of Yusho patients, one of the principal
Japanese investigators, Dr. Kuratsune, reports that
what is remarkable is that in livers of Yusho patients,
the level of PCBs is about equal to what one would find
in the general populaticn zfter this lenygth of time,

but the level of polychlorinated dibenzofurans is mnuch,

much greater than wnhat wouid be found in the general
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population and finally their opinion that this is not
a straightforward measure of PCB exposures is shared
by Dr. Humphrey and Dr. Kimbrough.

0] You say that that opinion is shared by them.
You found that by reading their depositions, is that
correct?

A Yes.

Q I believe you said that ten years later tissues
that were examined. Is thi~- liver tissues that were
examined?

A Yes, in particular my statement was about
liver tissue.

Q Do you know how long the retention time is in
liver tissues for PCBs?

A No, I do not.

Q So it is possible that some of the PCBs might
have been eliminated in ten years?

A Yes, 1t 1s possikle.

Q Do you know anything about the retention time
of dibenzofurans in human tissues?

A No, I do not.

0] Dr. Gaffey, on the bottom of Page 5 of your
paper, there is some discussion about deaths among

Yusho rfatients, and in the middle of tnat last para-
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graph on the bottom of Page 5, you state:

"First, after the original incident,
the criteria for diagnosis of Yusho had been changed,
so that it is impossible to determine the denominator
which produced this number," referring back to the
percentage of deaths, I believe, is that correct?

A Back to the 51 deaths.

0 Could you tell me what the original Yusho
criteria were and wnen they changed?

A No, I cannot with any degree of specificity,
but one of the original Yusho investigators in review%gg
the history of it, I believe it was Dr. Kuratsune in a
book that was edited by Dr. Kimbrough, states and I
cannot quote him exactly, but it was after such and such
a date, we decided that this kind of symptom also indi-
cated Yusho. And so the number of people who were identi-
fied as being Yusho patients having Yusho symptoms got

larger.

We don't know of these 51 deaths, out of
these definitions of Yusho they came or out of all of
them, perhaps. So we have no 1dea here, first of all,
whether 51 deatiis is toc ~.uny or not, and given the
deaths, we don't know whether all of the deaths were

found and even 1f they were, we don't know the percentage
IIL
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of cancer deaths. Maybe 35 is too large because that
can only be determined if you look at what would be
expected in a group of people in the same distribution
by age.

Since the age distribution was not made,
we don't know whether 5 percent was too much. It says
35 percent was greater and the percentage exceeded that
of the prefecture in which the deaths occurred. But
we don't knov anythi-g abou* the date of deat.. in
the prefecture so the type of study that is being done
here is one called proportional mortality study.

But in doing that, one makes a distribu-
tion or attempts to that you didn't have. First, here

the problems are manifold. Here, we don't know whether

all deaths were as certain and if they were, we don't
know whether 35 is too many because we don't know the
total, and regardless of those we don't know if 35 is
the cancer deaths because we have not adjusted for age,

and actually there is one more problem because a deter-

mination was made about a decade after the 1incident.
Considering the latent period for cancer,
that is a little bit short for detecting cancc~s that
b

might result from the expusure and we don't know that

these deaths occurred ten years afterwards. Some of them

- v
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may have occurred two or three years afterwards. No
details are given in the report of these, unfortunately.

Q On the basis of 211 these difficulties, did
you draw any conclusions about the relationship of
Yusho disease and the o0il ingestions to the risk of
cancer?

A I cannot, but I think it is also relevant to
the issue of PCB exposure for the reasons that I stated
in connection with the dibenzofurans and the confusion
that exists there.

Q Is there some sort of standard latency period
for cancers?

A It varies, but most epidemiologists would
agree that cancer arising from an occupational caucz
would probably not show up for between 15 and 25 years
after the original exposure.

Q 15 and 252

A In some cases, some of the asbestos cancers
can take up to 40 years, and in the other extreme some
of the cancers caused by heavy radiation, for example
Hiroshima, begin to show up as guickly as five years.
But that i1s the only case where the latent period nas

been observed to be that short.
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Q Are you saying that some of these latency
periods are cancer-specific?
A They do seem tc vary with the cancer and seem

to vary apparently to some extent with the agent.

Apparently there is some indication that radiation-~

induced cancers have a short latency period than, for
example, drug or chemically~induced cancers.
Q What is the relevance of an age adjustment or

lack of age adjustment as you have described here at

Page 57?

MR. FEATHERSTONE: Wait a minute. Are you re-

ferring to specifically the bottom of Page 57?

MS. STEIN: Yes, where Dr. Gaffey says there is
no adjustment for age appeared to have been made in
the above comparison. I am trying to get at the sig-
nificance of that.
BY THE WITNESS:

A Percentage of deaths that are due to diffe{gnt
causes varilies by age. In young children, cancer is an

important cause of death because they don't die of

anything else.

In vyoung adulthood among males, for example,

¢

leading cause of death 1s 2ccidents. Seconcly, second

leacding cause 115, I believe, suicide. In older ages,
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the important cause of death is, of courre, cardio-
vascular disease. So if you have a group of people,
half of whom had died from accidents, which this was,
much would depend on whether they were 20 years old
or whether they were 60 years old, and the increasing
problem here, when we see 35 percent of these deaths
were due to cancer, that is dependent on that age group,
as to whether there was any other cause of death.
BY MS. STEIN:

0 Are there statistics published somewhere
that set forth these adjustments for age and --

MR. FEATHERSTONE: Are you speaking abstgctedly?

MS. STEIN: I am talking about a general proposi-
tion.

MR. FEATHERSTONE: No, I don't know whether we
were talking about the Japanese statistics --

MS. STEIN: No, I am talking about American.
BY THL WITNESS: o

A Published data on mortality, certainly in the
United States and I believe in Japan are available and
in a great deal of detail by age, weight, sex and cause.
That is sufficient data to enable this kxind of adjust-

ment to be made. liowever, the data may not be available

for a geographic area such as an indivicdual prefecture
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in Japan, I don't know. They would be available for a
counting in the United States, but whether that would
apply or not in Japan, I don't know.
MS. STEIN: Let's take a short break.
(Brief recess had.)
BY MS. STEIN:
Q buring the break, DPr. Gaffey, did you review
a number of articles to see whether or not they re-
freshed your recollerticn as to those studies that did
not report an association between PCB blood level; and
duration of exposure?
A Yes, I reviewed the studies that you gave me
and was unable to find one that referred to this.
MS. STEIN: The names of the articles that were
given to Dr. Gaffey for his review are:
1. Use and Health “ffects of Aroclor 1242, A
Polychlorinated Biphenyl, in an Electrical
Industry - Ouw, et al.;
2, Clinical and Metabolic Abnormalities asso-
ciated with Occupational Exposure to Poly-
chlorinated Biphenyls (PCBs) - Chase, et al.;

3. Occupational Cxposure to Polychlorinated

Biphenvls in Electrical Workers, I. Environmental

and Blcod Polychlorinated Biphenyl Concentrations
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Maroni s et al.i

pecrease in vital Capacity in PCB—Exposed
workers in & Capacitor Manufacturing
Facility ~ warshawvw:. et al.i

Metabolic Consequences of Exposure to poly~-
chlorinated Biphenyls (PCB) ijn Sewage sludge
pakeX: et al.:

. esent state ~€ YushoO Patients-—Harukuni
yrabe. et al.i

Alterations ijn Drug Metabolism in Wworkers
Exposed to Polychlorinated Biphenyls

Alvares: et al-i

The HNew England Journal of Medicine, (Letter
to the Editor), Dated January 13, 1977

The New England Journal of Medicineé: august
19, 1976, Melanoma pfter Exposure to PCBS:
Relevance of Epidemiology to policies for

the Prevention cf cancer 7 STy Richard Doll;ﬁh
Clinical rindings amend PCB—Exposed Capacitor
Hanufacturinq workers ~ Fischbein, et al.
FEATHERSTONE: The only other £hing + would
ut on the record, Ms . gteln, is 1 wiil make 8
and £ 1 an wrong point 1 outy that the

and socuments you gave *© nim are not all of
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the documents and articles which have appeared in the
references to his paper.

MS. STEIN: That is correct. I have been unable
to obtain all of them.

BY MS. STEIN:

Q Dr. Gaffey, on Page 6 of your report, you
referred to a recent reanalysis of the cooking o0il and
of the estimated intake by the patients.

Does wnat recent reanalysis refer to
what is listed as your reference 8 farther down in
that same paragraph?

A I believe so, but it should refer to .the book
edited by Dr. Kimbrough.

MS. OLIVER: And it does.

THE WITNESS: Yes.

BY MS. STEIN:
Q That same sentence talks about your current
determinations of PCQs in blood and other tissues of

Yusho patients have shown levels similar to that of

PCBs.

Do you recall what the other tissues were
that were examined?
A No, I cdo not.

Q Do you recall how long after tne Yusho incident

| Tien U Urban
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these determinations were made that are referred to
here in the last paragraph?
A I believe it was nine years afterwards.
Q But that would be specified also in that book,
Reference B8?
A Yes, yes, it would.
Q On Page 8 of your paper in the first full
paragraph which begins:
L]
"The measure of body burden," you say,
"analytic methods have varied over time and among
investigators."
Can you expand on that statement, please?
A First of all, this is an area somewhat out of
my expertise, but certainly the sensitivity of analyses
for PCBs has improved and since PCBs are a combination
of many different congeners and many different levels
of chlorination, different methods have varied in their
ability to determine different ones in this complex. .
As we get to more recent times, these
things have improved and become more consistent.
Another thing I have been told is that past analytic
methods are subject to contamination which may vary
from laboratory to laboratory, so that it becomes diffi-

cult to compare, especially in the older studies, values

T i
Phea | (_f-han
—_ =, ;-

el nTten
—_ -

s T ireet

NI 3



I

L

gaffey -~ direct

that were found bY two different investigators in two

different studies.
Q BY contamination, are you talking about dirt

Y equipment?

e laborator
am

on th
A Essentially that, yes . There are PCBs . 1

told, in cigarette smoking -
al PCB contamina—

u mean residu

MR. FEATHERSTONE: Yo
tion that is being analyzed in the 1aboratory?
THE WITNESS: Different sources other than what

\ is being analyzed: yes.

\ BY MS. STEIN:
Q How does that variation in methods and on an
pecific opinion affect your opinion

stigator's s
f the studie

inve
s that you re-

£ the relation—

that some O

\ ships that were found with plood PCBS may 1in fact be
!
| more clearcut than was indic

ated bY the actual gata

analysis-
10 of your paperX .

Q on the last senté€
stion that this meanin jonship

ere 1is 2 sugge
s not

to guration of expoOSure. to ngtudie

. of PCB purden

to the confounding effe

|
peind consistent may bDe Jue
of age and sex, OF to aifferences in the metabolism of,
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high and low chlorineted PCBs, with the higher PCBs

being more likely to accumulate in adipose tissue."
Can you tell me the difercnce in

metabolism of high and low chlorinated PCBs?

A Only that according to some authors such as
Maroni, the low chlorinated PCBs appear to be metabolized
and/or eliminated more rapidly than the high chlorinated
FCBs .

Q Do you know whether Maroni or anybody else
has examined the differences in metabolism based on the
isomer of PCB?

A Not so far as I am aware.

MR. FEATHERSTONE: You are talking about human

: metabolism?

THE WITHNESS: I assume that we are talking about
human metabolism. @
MS. STEIN: Yes, human metabolism because Dr.

Gaffey said he hadn't reviewed any animal studies at _
all.

MR. FEATHERSTONE: I am making sure that was the
intent of your gquestion.
BY MS. STEIN:

Q Then the places where higher PCBs being more

likely tc accumulate in adipose tissue, what is the

Theo L. Urban
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basis for that phrase?

A I put this in the sentence beginning with that
suggestion because Maroni and his colleagques state it,
in effect, that this is the case.

Smith, on the other hand, says almost the
opposite.

About a gquarter of the way down that page,
"No evidence either to support or refute different accumu-
lation kinetics in humans for the lower and higher
chlorinated biphenyls."”

‘However, Maroni, et al. appeared to

€

produce even that perhaps the higher PCBs are retained.
Smith says he has no such evidence.

0 Did Maroni or Smith or anyone else look at
the accumulation in tissue other than adipose tissue?

MR. FEATHERSTONE: Well, blood is a tissue. You
are excepting blood as well?

MS. STEIN: I am not including blood.

BY THE WITNESS:

A Hardly anyone looked at the studies in adipose

tissue. Smith did not, Maroni, et al.,I believe, did not.
What they did was they looked at blood
and they conjectured that the explanation for their

blood findings was that the higher PCBs being stored
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in tissues anc released, but to the best of my recol-
lection, they did nct look at adipose tissue.

BY MS. STEIN:

<X

0 Were you aware of any studies where somebody
looked specifically at the accumulation of higher versus

lower chlorinated PCBs in adipose tissue?

A No. &
Q On Page 11 in the third paragraph, there 1is
reference there to "Kappanen and Kolhol."
Now, these were the ones that you said
you had only limited information on in response to a
couple of earlier questions, is that correct?
A That is correct. The Kappanen and Kolhol one

looked at employed people, some occupatioh, I believe
they looked at three.

MR. FEATHERSTONE. Dr. C.ffey, she didn't ask fox
an elaboration on the test. She asked if you had
limited information. - -
BY THE WITNESS:

A I had limited information.

BY MS. STEIN:

Q What was the limited information that you had
available to you?

MR. FEATHERSTONE: For which test?

TLeo L UrL)an
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S. STEINL: For both of these two studies that

ey

are referred to in this paragraph.

MR. FEATHERSTONE: In answering that cuestion,
make specific reference to which test you are referring
to so we know wiat the limited information is with
respect to the test.

BY THLE WITNESS:

A Study of the Kappanen and Kolhol, the informa-
tion available was that they were looking at three dif-
ferent groups of people, three different levels of
exposure. The study concluded simply that all partici-
pants in the study were in good health with no further
information.

In the second study from South Carolina,
in a study of only of the exposed workers, the author
states there is "no evidence of physical harm..."

There was no further information given beyond that which
I have indicated on either of those two studies.
BY MS., STEIN:

Q Based on the limited information available ég
you with respect to both of those studies, can you draw
any kind of conclusion at all about the health effects

that may result from exposure to PCBs?

MR. FEATHERSTONE: Based only on those two studies?

T‘weo L Url:an
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MS. STEIUW: Based only on those two studies.
EY THE WITNESS:
A Based only on those two studies, I could draw

a general conclusion that there was in all probability
no extremely serious effect, but I could not be any
more specific on that based on these two studies alone.
BY MS. STEIN:

Q With respect to the first of those two studies,
the Kappanen and Kolhol, was there any indication of
the sample size that was made available to you?

A Yes. There were three samples of people with
different exposures and my recollection is that there
were less than a hundred people in each sample, but I
can't remember any more clearly than that.

Q With respect to both of those studies, do
you know whether there were any control groups that
were looked at by the authc...

A In the first of the studies, these were sort
of the controls because within the study group thereaﬁ%
were three different levels of exposure.

In the second, South Carolina study,
there were partial controls in the sense that out of
32 workers studied, 10 of them stated to have regular
exposure to PCBs.
hea L Urbon
el Ceart5od Shertt and [Peporter
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0 Do you know awout the remainder of the group?
ot No, I don't.
Q Orn Page 12 at the top, you refer to Hasegawa,

et al., and say:

"The average blood PCBs in the workers
was 370 parts per billion. However, the authors state
that skin complaints were unrelated to blood PCB levels
and appeared to be due to skin contact."

Do you know whether the authors of that
report looked for any other kind of measure of exposure
to PCBs to asscclate the skin complaints to?

A No, I do not.
Q In the last sentence of that same paragraph,
you state:

"The complaints were not related to blood
levels of PCBs, and virtually disappeared within a year
aLcer exposure had ceased."”

That is essentially referring to the
Hara, et al., that is the subject of the previous sentence?

A Yes.

0 In the study done by a person whose name is
spelled O-u-w, there were referred to, "Reported 14
cases of dermatitis, eye irritation or burning sensa-

tions on the skin out of 34 exposed workers, where air

Thes L Urbon
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levels of PCBs ranged from 0.32 to 2.22 mg per liter.

Do you know whether the investigators
in that study looked &* anything other than dermatitis,
eve irritation or burning sensations on the skin?

A They didn't state.

Q Do vou know whether they had any kind of
control group?

A They did not.

Q Do you know whether they tried to associate
those effects with anything other than blood levels
in the studied.population?

MR. FEATHERSTONE: Wait a minute,.

EY MS. STEIN:

Q (Continuing.) In terms of body burden.

MR. FEATHERSTONE: If you are referring to --
objection if you are referrina to the two sentences
here. It doesn't state anything about blood levels,
that I can see. It talks about air levels.

MS. STEIN: The next sentence after that talks
about complaints appear to occur more often in terms
of blood levels.

MS. OLIVER: It doesn't say association.

BY MS. STEIW:

Q To your recollection, did those authors
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associate dermatitis, eye irritation or burning sensazb
tions on the skin with PCB blood levels?

A Yes, they stated these things with more
freguency with those higher PFCB blood levels.

MR. FEATHERSTONE: is. Stein, when you are using
the word association, are you implying a statistically
significant association or any association, statis-
tically significant or not?

MS. STLEIN: No, it doesn't have to be statistically
significant.

MR. FEATHERSTONE: When you use the word associa-
tion as you have understood it, how have you ungerstood
it?

THE WITNESS: To mean not necessarily statistically
significant.

MR. FEATHERSTONE: Okay.

BY MS. STEIN:

0 Dr. Gaffey, do you know if those same investi-
gators in that study searched for an association between
the observed effects and body burden other than the
blood levels?

A They did not state that they did.

0 On Page 14 of your paper, Dr. Gaffey, under

the topic of Liver Function, you report on Hasegawa,

Thee L Urban
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et al. finding mildé disturkbances in exposed workers

which they did not consider -to be clinically significant.
Can vou tell me what you mean by the

phrase "clinically significant"” in that sentence?

A Those two words are, to the best of my knowledge,

a quote from them which was originally in Japanese, a

summary which I read in the NIOSH criteria document,

but I would judge clinically significant means not

significant of any clinical illness.

Q As previously defined?

A Yes.

Q Then on the summary on the bottom of Page 14,
you say:

"Five studies of the nine found some
mild liver function abnormalities, none of which were
associated with any measurable adverse effects."
By that, iS.tuaC synonymous with no
clinical illness?
A No, it is a broader term-than that.
MR. FEATHLERSTONE: The term you are referring to
is measurable?
THE WITNESS: Measurable adverse health effects
which included several reports by people of things

which might or might not be brought to the attention of

TLweo L Url‘)an
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the physician; for exarmple, it included in the two non-
occupational studies,' included questions like, "Have
you had a weight chancge in the last year?"

So i1t is a more inclusive term than
clinical illness.
BY MS. STEIN:

Q On the top of the pgge, Page 15, there is a
reference to Fischbein, et al. in the study of capacitor
manufacturing workers and you say that:

"It was noted that 'there was a paucity
of abnormal results in the biochemical studies.'"”

By this do you mean that the au;hors are
saying there were no effects?

A There were fewer abnormal results than one
would have expected in the general population is mny
interpretation of what they had said.}

0 Was that limited to one aspect of that guote
from Fischbein, was that limited to éne particular
aspect of their investigation or was that overall with
regard to the findings?

A My recollection is that they are talking about
biochemical studies of liver function, but it may be
broader than thatﬂ

Q Under the heading Fat Metabolism on that same

Thes L Urban
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pace, the last sentence of the discussion on that sub-~-
ject says:

"Even 1f PCB exposure has some effect
on fat metabolism, it appears to be without any apparent
clinical significance."

First of all, can you tell me what you
meant there by clinical significance? "

'

A I would expect that if you were looking for
something that would lead you to suspect clinical illness,
you would say, well, you would worry about some consistent
effect. If controls always went up, you would have to
ask yourself if this meant anything in terms of clinical
illness.

In this situation, the only thing I can
say about clinical significance is that everything
possible happened to them with equal frequency.

Q Is that based on the studies that you reviewed?

A Yes.

MR. FEATHERSTONE: When you said everything possible
happened to them, the them refers to --

THE WITNESS: Contirol levels in the studies.

BY MS. STEIN:

Q On the bottom of Page 15, you talk about

"five studies of blood cnemistry,"” and state:

TLeo L Ur{)an

L Comti na \C/Lc*('"n—r} eroriew J——

i C‘:utL '_a ?a“e Stnet
Ckncaao, |||mcir 60603
312 - 782-133%7

0z



"Wone of them report any relaticnship of
blood chemist;y to PCL levels.*®

What weie the parameters that were used
to define this blood chemistry that these investigators
were looking for?

A They were looking for things like hemoglobin
level, count of white blood cells, count of red blood
cells, measurements of volume of red biood cells and
probably some other parameters that I cannot recall.

Q There was not any of these that showed any
abnormalities at all, is that correct, is that a correct

interpretation of what that sentence 1is?

A No abnormalities related to PCB levels.

Q Were there any abnormalities at all reported?
A I don't recall.

Q On Page 177

A May I clarify something on Page 16 that may

be somewhat misleading?

Q Sure.

A At the top of Page 16, there is a reference to
diastolic blood pressure and blood PCBs and here I say
that Kreiss, I gave the findings of Kreiss, and I say
there is no control group and this is the only investi-

gator who reported this finding.
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Wwell, in fact, although in putting to-
gether this review I had a copy of a paper by Smith,

et al., I didn't have the £final copy that was submitted

for publication and the final copy 1is the one that does
include their work on blood pressure. So 1if there 1is
an omission here, i1t is due to the fact that I had at

- A the time .an earlier version of Smith's paper.

Q Does that clarification in any way change the
conclusion that vou reached: @
~ "Since Kreiss, et al. are the only
investigators to report this finding, its significance
is not clear at this time"?

(7 A It further diminishes the significance because
we have new results in an independent look that does
not confirm what Kreiss found.

Q In the middle of Page 17, you write:

"The weight of evidence, as Smith, et al.
conclude, is that no studies to date 'have shown that
occupational exposure to PCBs is éssociated with any

adverse health outcome, to be distinguished from

demonstrable subclinical biochemical alterations.'"

I guess I'm trying to find out in light
of the testimony earlier regarding chloracne, how that

sgquares with this statement here on Page 17.

Theo | (Urban
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MR. FLATHERSTONE: Are you asking Dr. Gaffey to

sguare his testimony with the statement as guoted from

MS. STEIN: I am asking Dr. Gaffey tc sguare his
testimony with the entire sentence there.
BY THE WITNESS:

A . My testimony agrees with that with the ex-
ception of dermatitis and possibly chloracne which other
investigators have found in some cases to be associated
with PCB. ~

I think that this particular section
deals with symptoms as opposed to dermatitis and I
wonder if we went back to the section on dermatitis
whether we might not be able to see whether Smith did
not indeed --

MR. FEATHERSTONE: Dr. Gaffey, I think all you
h=>wve to do at this siage ur .1l she asks you to do sor:z-
thing more is to point out to Ms. Stein that that sentence
does not fall within the porticn of documents that relate
to chloracne and dermatitis. You have proven that out,

I believe.

THE WITNESS: This 1s true.

BY MS. STEIN:

Q Dr. Gaffey, can you tell me about the Zack

Theo L Urban
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study that is 1n preparaticn?

MR. FEATHERSTONE: Can you be more specific?

MS. STEIXN: I cannot because I don't know what it
is. I have never seen 1it.
BY MS. STEIN:

0 What can you tell me about the Zack study in
preparation?

MR. FEATHERSTONE: Do you want to know numbers,

do you want a chronological step by step development

of that research project? Can you tell me what it is

you want?

BY MS. STEIN:

Q Study design, whether it is hypothesis
generating or hypothesis testing, what they are looking

what they accumulated to date.

at, what the results are,

MR. FEATHERSTONE: It strikes me that you know

enough now to list six or seven things, so why don't
you ask it question by gquestion bgcause he is not
going to go into a narrative question on that.

You can ask what it looks for and break

it down into separate Juestions just the way you have

started to.

MS. STEIN: I don't really care.
BY MS. STEIN:
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o Dr. Gaffey, can you answer the first way or
would you prefer it broken down?

MR. FEATHERSTONE: The choice is not his. “

MS. STEIN: The choice is that I asked the ques-
tion in a certain way and if he doesn't understand it,
he can tell me that and I will do it, but, Bruce,
frankly it is Jjust taking much more time than it is
worth at this point.

MR. FEATHERSTONE: £lizabeth, you are not going
to ask a guestion, "What can you tell me about the
Zack study?"

Do you have a specific question_like
what is the design protocol, I will let him answer
that.

What did you find, he will answer that.

Is it hypothesis generating or hypothesis
testing, I will let him answer that. But we are not
going to sit here and entertain at 4:05 in the afternoon,
after a whole day of this, a wide open question like
that.

MS. STEIN: Are you instructing him not to answer
the guestion?

MR. FEATHERSTONE: Absolutely. It is --

MS. STEIN: Dr. Gaffey, when --

Theo L Urbon
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M. FCATHLRETONL: Just a minute, L[Llizabeth. I
was not finished talking.

What 1 started to say when you suddenly
interrunted is it is my duty to instruct the witness
noi to answer the guestion, but I did not get it out,
Sso now you can ask the question specifically.

MS. STEIN: Certify the guestion.

MR. FEATHERSTONE: I would suggest if you intend
to take that matter before Judge Getzendanner and that
call her chambers now because you can ask and get in-
formation you want by asking specific questions and

we are not going to send Dr. Gaffey home at the conclu-

vou

cion of his deposition and have you running before Judge

Cetzendanner ané have you say, "Your Honor, I want
permission to ask this wide open gquestion --"
MS. STEIN: It is not that wide open a question.
It relates to one study.
MR. FEATHERSTONE: I am still talking, Elizabeth.
-- when you get that quegtion properly posed

as a specific question.

BY MS. STEIN:

0 Dr. Gaffey, what do you know about the Zack
study?
MR. FEATIERSTONE: Doctor, tell her what was looked
|
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at, what yvou looked for and what you found and if there
were conclusions, what the conclusions were; those four
things.

BY THE WITNESS:

A We identified everybody from plant records
who had worked in the production of PCBs at the plant
that was involved in the production of these from
between 1945 and 1965, and followed them to the end of
1977.

We were looking for a general pattern
of cause of death. It was a hypothesis-generating study
in the sense that although we were interested in excess
cancer mortality, we had no preconceived idea about
what we might or might not find.

I do not recall what the total number of
deaths were. We fourd nonstatistically significant
excess in lung cancer deaths; concluded that the total
number of deaths in the study was.inadequate based on
that study alone to come to any conclusion one way or

the other.

<
BY MS. STEIN:
0 Dr. Gaffey. what confounding variables if any
were taken into acqount in that study?
A The usual ones in such a study; age, race, sex,
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date of birth and duration of employment.

0 Was smoking taken into account?

A No, 1t was not.

Q Was alcohol consumption taken into account?

A No.

0 What 1is the latency period for lung cancer?

A I cannot answer precisely, but I would estimate

that it would be from 15 to 30 years.

Q Do you think that the time that had elapsed
up to the end of 1977 was sufficient for the iatency
period to have matured, if you will?

MR. FLATHERSTONE: I object to the form gf ﬁhe
question.
BY MS. STEIN:

Q (Continuing.) With respect to the cancer?

A Yes, because of the averaade duration of follow-

up in this population which was approximately 20 years.

Q 20 years after first exposure?
A Yes .
Q In mortality studies, do you look at the date

of first exposure in tryirg to calculate the latency
period for cancer?
A Yes.

0 Is there any follow-up work going on in that
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Gaffey - direct 145
study?
A No, there 1is not.
Q Were there any other excesses of cancer?
A Not that I recall.
Q In your opinion, Dr. Gaffey, is the presence

of consistency regquired in determining causality of

cancer?
A You mean in epidemiology studies?
0 That is right.
A Yes.
0 Can you tell me the basis for your opinion

that the presence of consistency is required?

A There are two bases: One is the logical one
that if a given substance causes a particular cancer
;n one situation, it ought to cause it in another, but
more formally the International Agency for Research in
Cancer a few years ago published a list of the guide-
lines because of their concern of_interpreting epi-
demiology studies.

This list of criteria for inferring
carcinogenicity from epidemiology studies is essentially
the list of the criterion I gave when you asked me what
constituted a positive study.

Q Have you concluded that PCBs are definitely
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non-carcinogenic?

A Yes, I have.

Q Is that based on the literature that you have
reviewec?

A It is based in particular on the mortality
studies listed in my review,

0 Are mortality studies based in large measure
on information in death certificates?

A Almost all of them are based entirely on
death certificate information.

Q Is death certificate information generally
regarded as reliable as to the cause of deatn?

A In the case of cancer, it is generally re-
garded as being more reliable than in the case of othe¥
cpnditions, such for example as heart disease. However,
the crucial question is not whether death certificate
information is reliable. 7"ue guestion is whether the
reliability is of the same degree as the national
statistics to which they are compa?ed.

In other words, i1if one were able to get
a more reliable cause of death than a death certificate,
the data would then no lcnger be comparable with national
data which are themselves based on deatnh certificates.

Q Are you aware of any incidence studies involving
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cancer from exposure tc¢ PCBs? <
PN No.
Q Incidence as opposed to mortality studies.
A No, I am not aware of any.
0 Did the Zack study follow up people who had

left emplioyment?

A Yes.

0 Is it fair to state, Dr. Gaffey, that it is
your opinion with respect to the Yusho victims in
Japan that the persistence of symptoms that is-men-
tioned on Pageé 4 and 5 of your paper are entirely
attributable to dibenzofurans or polychlorinatgd

gquaterphenyls?

A Or to other contaminants that may have existed

in those PCBs.

MS. STEIN: Let me take a couple of minutes. I
de..'t have too much more.

(Brief recess had.)

BY MS. STEIN:

Q Dr. Gaffey, who are Drs. Zack and Musch,
M-u-s~c-h?

A It's pronounced MusK.

Mrs. Judith Zack at the time this study

was written was one of my staff. Dr. Musch, then Mr.
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Muschn, was a medical student who worked for us for a
couple of Summers and assisted here in the data col-
lection for the study.

o) How many people are on your staff?

A I have at the present time, three professionals,

one of whom is on maternity leave; two clerks and one

secretary.

Q What are the three professionals?
A Two of them are epidemiologists at the Master
level as was Mrs. Zack. The third is a person we call

data management technician, who takes care of the
details of acguiring data from our plants when a study€h
has to be done.

Q Does your department do studies, only epi-
demiology studies or Monsanto plants?

A That is correct.

Q With respect to the 2Zack and Musch studies,
what plant was that study carried out in?

A That was carried out in fhe W. C. Krummrich
Plant in East St. Louis.

Q Is there any kind of comparable study being
carried out at any of the other facilities with PCBs

manufactured by Monsanto?

A No.
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Q Do you know whv that 1is?
A I am not sure there were any more facilities,

but I am not certain because the manufacture took piace

at the time before I came to Monsanto.

Q With regard to your review of the epidemiological

literature on PCBs, did you in any way examine the quali-

fications or credentials of any of the authors? il

A Not in any systematic way. Some of the
authors were known to me, but no, I did not in any

systematic way examine them.

Q Who are the Aauthors that were known to you?
A Dr. Smith, Dr. Brown. I believe there was
one other that was known to me. May I look at those

references?

Q Sure, feel free to look at the list.

A And Vvon; Von, Brown, Fischbein, Kimbrough --
well, she strictly speaking was not an author. She was
among my references, but also Smith, Warshaw and Zack.

Q And with respect to tho§e seven people that
you have just mentioned, were you satisfied that they
had acceptable credentials to carry out the work that
is this subject of the references?

A Yes, I am satisfied.

Q And with respect to the other authors, do you
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Gelifey - direct 150

have any opinion with respect to their credentials?

A Only that man; of them have academic affilia-
tion that would suggest their credentials have already
been reviewed and to the best of my knowledge, all the
journals listed here are ones that are peer reviewed
journals.

Q Have you ever had your deposition taken before,

Dr. Gaffey?

A Yes.
Q In connection with what matters?
A A suit in the matter of styrene exposure in

which Monsanto was one defendant.

o] Any other occasions that you have had your
deposition taken?

A In connection with a suit concerning a chemical
spill in Sturgeon, Missouri.

Q What was the chemical?

A It was one of the chlorophenols. 1I'm not
sure which.

Q Chlorophenols?

A This incident happened before I came to work
for Monsanto, so my deposition was of necessity somewhat
scanty.

Q Had you ever had your deposition taken other
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Gaffey - direct 151

than the two times that you have Jjust mentioned?
A There were actually three times: In connection
with the Sturgeon spill, my deposition was itaken twice,

egually scanty both times.

Q Have you ever testified at trial?
A No, I have not.
Q Have you ever been qualified as an expert

witness in any judicial proceeding?

A No.
Q Have you ever given testimony regarding PCBs
before?
Strike before. . o
A No.

MR. FEATHERSTONE: Wait a minute. Strike before,
that would include his deposition today. You are not --

MS. STEIN: Okay.

MR. FEATHERSTOWNE: I mean he has given testimony
regarding PCBs today.
BY MS. STEIN:

Q Okay, other than today. I thought I got it
in the depositions.

A No, I have not.

Q Dr. Gaffey, I am going to refer you to Page 19
of your paper. I will refer you to your discussion of

Thea L. Urban
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the Brown andc Jones study.
€l

A Yes.

Q Can you tell me what the basis 1s for the
statement that:

"Since U.S. population rates were used
as a basis for comparison, the rectal cancer excess 1s
at least partly an artifact."

A The most appropriate basis for comparison for
the deaths observed in the two plants looked at by Brown
and Jones would have been the deaths of the rest of the
population in the area immediately surrounding the plant.

Brown and Jones in fact compared'that
mortality to the United States as a whole. The result
of this was that in the area surrounding the plant, the
background mortality for rectal cancer was higher than
in the United States; therefore, if they used the area
around the plant, the number of expected deaths from
rectal cancer would have been higher, and since their
judgment of excess was based on the number of observed
deaths compared to the expected deaths, if they used the
local area, the number of expected deaths would have
been larger.

So the excess which was not statistically

significant in any way would have been smaller or perhaps
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nonexistent.

O On the bottom of Page 19 and the top of Page

29}

0, ycu discuss the Bertazzistudy and state that:

"In spite cf the statistical significance
of the excesses from all cancers, this study must be
considered a preliminary repdrt, particularly since it
shares with the otnher studies, a failure to agree on
any particular pattern of mortality."”

Can you tell me what you mean there by
it shares with tnhe other studies, a failure to agree Al
on any particular pattern of mortality?

A Yes. This is the criterion that I mentioned

that iﬁ order to infer carcinogenicity, tne results
must be repeatable in incdependent studies.

Here we have a group of studies incluading
Bertazzi, and in each case there 1is excess dgenerally non-
significant, but the most important thing is every
study shows an excess from a certain cause. Tnhe other
studies will show either a deficit or complete absence
of death from those causes. If the studies had shown
excesses from the same causes or a group of causes
that overlapped, one would have said that it might be
reasonable to suspect carcinogenicity, but in fact each

and every study neatly disagrees with each other.
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For example, the excesses found by Zack
ol

and Muscli is entirely absent in Eertazzi's stuay.
There is a deficit of the lung cancer in the 2rown
study. The excess of liver cancer found in the LBrown
study 1s absent entirely from the Bertazzi study and
so you sece, none of these studies shows an excess in
common with any other study.

0 Because of that lack of consistency, that
is the basis for your conclusicn that PCBs are not
carcinogenic?

A That is, yes, that is the basis.

Q Is there any other component that forms the
basis for that opinion?

A Yes. It is really part of the issue of
consistency, but it is that even if the lack of con-
sistency occurs, not only that there are different
causes that are in excess but that the excess in one
study is different than in another;‘not that it is just
that much of an excess. It is not that we have some-
thing approaching statistical significance, but not
above the maximum numker.

As you go from one study to another,
these numbers disappear. There is not an excess of

them, so it isn't as if each study, that these almost
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reach a signrnificance. It is completely random in these
studies and that tney find excesses is essentially the

basis of my judgment.

MS. STEIN: I don't have any other guestions.
MS. OLIVER: I have no guestions.
MR. FEATHERSTONE: I have two.

CROSS EXAMINATION
BY MR. FEATHERSTONE:

Q Dr. Gaffey, Exhibit 2 to your deposition is
an article entitled The Epidemiology of PCBs, dated
September 15, 1981.

In connection with the preparation of
that paper, did you review the articles listed in
Exhibit 3 to your deposition with the exception of
the article authored by Chase, et al.?

A Yes.

Q ~Was Gaffey Exhibi. No. 2 c¢o your report andc
the review of your literature that went along with it
done in preparation for litigatioﬁ?

A No. As I testified earlier, it was done in
preparation for a presentation to the American Medical
Society about a year and a half ago as a result of a
request from the organizing committee of that Society's

annual rneeting.
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o Were you asked tc be a witness 1n this liti-
gation after you had completed your preparation of
your report and your review of the literature?

A It was after I had conmpleted it and after I
had presented 1it.

Q Dr. Gaffey, you were asked some gquestions by
Ms. Stein as to whether you had an opinion about the
risk to human health to a person walking around the
area of the OMC facility in Waukegan Harbor.

In response to her guestion, you res-
ponded that you had no opinion?

A That's right. I have no information as to the
actual exposure of those persons.

MR. FEATHERSTONE: I have no further questions.

Ms. Stein?

MS. STEIN: Nothing.

MR. FEATHERSTONE: Sigrnature before any notary
as we usually do.

(witness-excused.)

FURTHER DEPONENT SAYETH NOT. . .
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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHER! DISTRICT OF ILLIKOIS
EASTERN DIVISION
THZ UNITED STATES OF AMERICA,
Plaintiff,
No. 78 C 1004

Vs .

OUTBOARD MARINE CORPORATION
and MONSANTO COMPANY,

e A et N e e Nt e e S

Defendants.

I hereby certify that I have read the
foregoing transcript oif my deposition given at the
time and place aforesaid, consisting of Pages 1 to
156, inclusive, and I do again subscribe and make
oath that the same is a true, correct and complete
transcript of my deposition so given as aforesaid,

as it now appears.

William R. Gaffey

Subscribed and sworn to
before me this day
of , A.D. 1982.

Notary Public.
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UNITED STATES OF AMERICA )
NORTHERN DIESTRICT OF ILLINLCIS |
EASTERN DIVISION ) S5
STATZ OF ILLINOIS )
COUNTY OF COOK )

I, Thea L. Urban, a notery public in
ancé for the County of Cook and State cf Illinois, do
hereby certify that WILLTAM R. GAFFEY was by me first
culy sworn to testify the whole trutih and that the
above deposition was recorded stenographically by me
and was reduced to typewriting under my personal
direction, and that the said depccition constitutes a
true record of the testimony given by said witness;

I further certify that the reading and
signing of said deposition was not waived by the
witness and his counsel.

I further certify that I am not a
relative or employee or attorney or counsel of any
of the parties, or a relative or employee of such
attorney or counsel, or fi:awnc.ially interested directly
or indirectly in this action.

IN WITNESS WHEREOF, I have hereunto
set my hand and affixed my seal of office at Chicago,

Illinois, this cday of June, A.D. 1982.

Notary Pubklic, Ccok County, Illinois,
My commls.:ion expires May 31, 1983.
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Twenty four published and unpublished reports covering 21

'

epidemiologic studies of human exposure to PCBs were reviewed and,
evaluated. The studies showed that high occupational exposures to

o a

PCBs have resulitzsd in chloracne and dermatitis. Alterations in

liver znd fnt metabslizn were found Iin mest stuwdles that :2xanined
these functiens, but there was no clinical illness associated with
these altarations or with level and duration of exposure to FC2¢.
Studies of mortality rates in exposed pcpulaticns have shewn no

pattern of cancer deaths related to PCE exposure.
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I1I. Introduction

This 1s a review and evaluation of the epidemiologic evidence
concerning the health effects of exposure to PCBs, particularly at
levels that do not cuuse acute toxic effects. A study is
considered "epidemiologic evidence" 1if it measures, directly or
indirectly, the differences in the risk of ill health among
populations with different exposures to PCBs.

In the past several decades there have been many clinical
studies of the effects of heavy exposures to PCBs (e.g. Von Wedel
et al [1], Schwartz [2]). Such studies are extremely useful in
identifying the kinds of effects that should be investigated.
However,.they do not address the question of the risk of incurring
such effects, and are therefore not included in this review.

The studies reviewed here fall into three categories. First,

there are studiez ol accidentzl heavy exposures and the resulting

1

acute and chronic effects. 1In ecach case the study w2s prcmpted by
an outbreak of 1llness or the occurrence of a death in an exposed
population, after which the population was studied.

Second, there are studies of the relationship between
exposure to PCBs and the resulting body burden of PC3s in serum or
adipose tissue. Strictly speaking these are not epidemiologic
studies since they do not deal with health effects. However, if a
relaﬁionship between level of exposure and body burden cannot be
verified, the interpretation of epidemiologic studies becomes

difficult if not impossible.

£



The third category 1is studies that were done because the
populations in gquestion were known or suspected to be exposed to
l

PCBs, rather than because some untoward health outcome had been

l
1

observed first. . |
Many published reports combine some or %ll of these types of
investigations. In the sectiors that fOllow; we consider first
the studies of accidental overexposure, second the studies of PCB
exposure versus body burden, and third the epidemiologic studies
of exposed populations. In the latter section the discussion will
be organized with respect to the health effects that were
investigated. These are (a) dermatologic symptoms (b)

biochemical alterations, (c) other symptoms and illnesses, (d)

carcinogenicity.



111. Accirdental Heavy Exposures

Two epidemiologic studies of accidental exposure have been
reported. The first, by Meigs et al [3] in 1954, described an
outbreak of chlcracne in a plant 1in which a process change had
introduced an unspecified PCR compound into the work environment.
Breathing zone levels of PCB were stated to be 0.1 mg/cum. Seven
of 14 exposed workers developed chloracne, but liver function
tests were normal in six of these, with some borderline

abnormalities in the seventh. The chloracne disappeared after

- treatment, and the single borderline liver funﬁtlon abnormality

improved, but did not disappear after 13 months.; Improved process
I
i
control prevented any recurrence. }
Although the estimated PCB 1level must be accepted with

reservation becauce of the state of the art at that time, it is

.- .clear.that the chloracne resulted from the PCB ‘exposure.- ‘Given =

the lack of controls end the small rate of abncrmal liver
function, it is unlikely that the PCB exrosure had any connection
with the liver function findings.

The second incident is the now famous Yusho incident in 1968
which has been documented in many reports (Kuratsune et al [4],
Urabe et al [5]), in which some thousand Japanese became ill after
eating cooking oil which had been contaminated with Kanechlor 400,
a PCB compound of Japanese manufacture.

The most common acute svmptoms observed were hyperpigmenta-

tion and acne-like lesions, discharge from the eyes, central

nervous system symptcms, and vomiting and diarrhea. There was a



" dose-response relationship between the amount of o0il ingested and

the proporticn of persons reporting symptoms. Three years later
|

“about half the patients had improved, but still had symptoms. Six

years later many patients still reported such symptoms as

headache, stomach pain, numbness of the extremities, joint pain
1
and respiratory symptoms [5]. :

Out of ten live births to women affected by Yusho, nine

£h

EH

showed hyperpigmentation and most had increased eye discharges.
These symptoms later disappeared. Although there have been
reports of premature eruption of teeth (two children out of a
series of 13) and unusually wide fontanelles and sagittal sutures
(three out of 13) it is not at all clear that these findings
represent any more than the normal variation to be expected, since
no control observations were made (Funatsu et al [5]).

In general, laborateory tests of the Yusho victims showed

elevated -serum triglyceride levels, 'low serum chlolesterol in '

serious cases, and elevatad SGOT and'SGPT levels in serious cases
(Higuchi [7]).

As of the end of 1977, 51 deaths among Yusho patients had
been identified [5]. The percentage of cancer deaths {35.4)
exceeded that of the prefecture 1in which the deaths occurred
(21.1). However, the figures do not appear to be very useful for
several reasons. First, after the original incident, the criteria
for diagnosis of Yusho had been changed, so that it is impossible
to determine the denominator which produced this number. The
completeness of ascertalnment of the deaths is unknown. In

addition, no adjustment for age appeared to have been made in the



above comparison. Finally, the average elapsed time fiom exposure

to death was less than ten years, and cannot be calculated
precisely because the datecs of death are not provided. This may
well be too short a period for cancers resulting from the exposure
to show up. |
Although the Yusho incident represented a massive ingesticn
of PCBs, recent reanalysis of the cooking oil and of the estimated
intake by the patients shows that the exposure to polychlorinated
dibenzofurans (PCDFs) and polychlorinated quater-phenyls (PCQs)
was about equal to the exposure to PCBs, and current
determinations of PCQs in blood and other tiésues‘of.Yusho

|

patients have shown levels similar to that of PCBs [8]. It is
|

therefore doubtful whether any generalization can be made from
1

this incident to lower 1level environmental or occupational

exposures to PCBs.



IV. Environmental Levels and Body Burdens

Two studies of the relaticnship between ingestion of PCBs and
blocd levels of FCBs have been reported (Michigan Dept. of Public
Health [9] and Kreiss et al [10]). In each case the study was
concerned with ingestion of fish known to contain relatively high
levels of PCBs. In the first an assoc1atlon was found between
" blood PCBs and exposure level as estimated by the amount of Lake
Michigan sport fish consumed. In the second the relationship
between blood PCBs and a complex of factecrs was examined in a
- population in an area with high levels of environmental
contamination. Age, sex and fish consumption, %n that order of
importance, were associated with blood levels of PCBs. Tc the
extent that fish consumption measures ingestioﬂ of PCBs, these
studies confirm that blood FCBs are a function of ingestion of
_ PCBs as well as of age and sex. Other asaoc1ated varlables were - .
Texamlned in [10] butvu-el be dlscussec in tbe follow1ng csection.

A number of studies of tlood PC3s and exposure to atmospheric
PCBs have been made, most of them in conjunction with studies of
‘health effects. The portions of the studies relevant to this
section are reviewed here.

There are three types of studies. The first compares groups
which have had different exposure levels as estimated from process g
considerations or environmental measurements. For convenience
such a study design will be called Type A. The second, which we
will designate Type B, measures the change over time in a single

group after PCBs have been removed ‘rom the environment {(or after



" the group has left the enviromment). The third, Type C, c:ompa'::es:b

~groups that have had different durations of eexposure. Often the
same report will contain nore than one type of study. For
example, an expcsed group may be compared with an unexposed group
(Type A) and within the exposed group long éFrm exposed workers
nay bé compared with short term workers (Type C).

The measure of body burden has in most cases been a single
number representing, depending on the study, blood PCBs, plasma
PCBs, serum PCBs (all of which are called "blood" PCBs in this
review), or level of PCBs in adipose tissue. Analytic methods
have varied over time and among investigators. More recently
measures of body burden have sougnt to determine separately the
levels of higher chlorinated biphenyls (5 or more chlorine atoms
per molecule) and lower chlorinated biphenyls. .

Table 1 lists the studies considered in this section, with
the type of design and whether 'or not separate determiﬁatibns'of_
higher and lower chlorinated biphenyis were made. All of the
studies except Baker et al are occupational. |

Ail of the Type A studies agree in showing a higher body
burden of PCBs in pcpulations with higher environrmental éxposure,
except for one anomaly in Baker et al. There, persons exposed to
sludge containing PCBs had slightly lower blood levels than the
controls, on the average. However, the sludge exposed persons and
the controls were not matched for age, which Kreiss et al showed A
to be the mosﬁ important factor asscciated with blood PCB level. .
It therefore appears unequivocal that higher exposure to PCBs

means a tiigher kody burden, all other things being equal.



—
The Type B studies appear at first glance to be more

- -

equivocal (Iable 2). Two studies show a decrease when exposure T

ceased or decreased and two do not. However, the studies showing
no decrease remeasured their study groups within- a month or two
after exposure changed. The ones showing a decrease remeasured
after three months and one year..

The fact that Ouw et al found no decrease after two months
while Kitémura_et al found over a 50 percent decrease after three
months gives rise to some uneasiness. However, in the former

study exposure was decreased but still present, while in the

£

lacter study PCB use had ceased. Ouw et al also suggest that

after exposures in their study plant had decreased, workers did

not wear glocves as recommended, so that the blood PCB levels may

have resulted from skin contact. ' . .
Table 3 shows the findings for the Type C studies other than

~Maroni et al énd Smith et al that is, for those that compared . ...

”-dﬁration of expcsure with a single :easurement-of blcod PCB .ievel.

. The results are nct consistent. The study of Baumgéfner ét al
found very low levels (average 4 ppb) in exposed workers, which
may have accounted for their failure to find a relationship with
duration. On the other hand the exposed workers in Hasegawa et al
had an average level of 370 ppb and still showed no relationship
with duration.

The studies of Maroni et al and Smith et al suggest a
possible explanation. Maroni et al made separate comparisons of
high chlorinated PCBs and low chlorinated PCBs between workers

with present and past exposures. They found differences in the



"low chlorirated PCBs but not in the high chlorinated compcunds.
Even though their analysis did not adjust for age, 1t suggests
that the relationship between blood PCB levéls and duration and
recency of exposure may be a functiun of the level of chlor:ination
of the PCBs. Smith et al however, in an elaborate analysis of
high and 1low chlorinated blood FCBs versus present and past
exposure, found no "evidence either to support or refute different
accumulation kinetics in humans for the 1lower and higher
chlorinated biphenyls". Nevertheless, they found a significant
correlation between current personal air PCB levels and low
chlorinated blood PCBs, but no significant corfelation with high
chlorinated blood PCBs. |

In summary, body burdens of PCBs are cleaﬁly related to the
level of exposure to environmental PCBs. Observations of a
decrease in the burden of FCBs after exposure is eliminated or
decreased are not consistent. The lack of consistency may be due.
to the shcrt periods of okzzrvaticn oI scme of the studies, cr
.pbssibly to differences in the average chlorinatioﬁ of the-PCBg
involved. Studies of the relaticnship of PCB burden to duration
of exposure agaln are not consistent. There is a suggestion that
this may be due to the confounding effects of age and sex, or to
differences in the metabolism of high and lcw chlorinated PCEs,
with the higher PCBs being more likely to accumulate in adipose

tissue.
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V. Epidemiologic Studies of PCBs and Health

Excluding‘lnortality' studies, there are 17 epidemiologic
studies of health effects related to PCB exposure. The accident
report of Meigs et al is inciuded since it did not differ in
design from many of the studies that were not motivated by
accident reports. - L
| Thege studies are listed in Table 4 with a summary of the @
findings by major category. Five of the reports are in Japanese
[13,14,15,16,18]. The details of those studies are taken from the
NIOSH criteria document for PCBs [34].

Two of the studies, Kappanen and Kolhol and South Carolina
Department of Health and Environmental Control %re not specific as
to health effects. The first of these is a coﬁparison of groups
with different work exposures and different blood PCB levels
ﬁ_(74-1900'ppb in the 12 persons‘with the greatest exposure) in

‘which the authors simplv stats that 2l persons studied were in
good health. The second is a studvy of 32 workers in a é;paéifor 
plant, 10 of whcm were exposed regularly to PCBs. The authors
state that there 1s '"no evidence of physical harm resulting from
working with PCRs".

The remaining 15 studies in Table 4 are reviewed below with

respect to their findings in each major category of health

effects. The studies are considered in the order of their

[

publication.

Dermatologic effects. There are 11 studies of dermatologic

effects associated with PCB exposure. The first is Meigs et al
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~ described in Secticn II above, who found that 7 of 14 eggased
workers got chloracne where the PCB concentration in their
breathing zones averaged 0.1 mg/cum. Hasegawa et al reported an
unstatgd number of cases of hyperpicmentation of the hands, and
acne-like lesions of the jaw, back and thighs in exposed workers.
The average blood PCBs in the wcrkers was 370 ppb. However, the
authors state that skin complaints were unrelated to blood PCB
levéls and-appea:ed to be due to skin contact. Kitamura et al
reported a range of skin disorders in 10 of 13 exposed workers
with an average blood level of 820 ppb. The disorders occurred on
parts of the body not normally in direct contact with PCBs. Hara
et al reported that about 45 percent of 118 capacitor workers
complained cf blackheads and other acne-like symptoms while
working with PCBs. The complaints were not reléted tp blood
levels of PCBs, and virtually disappeared within a year after
~_exposure had céased. : e .
Inoue ét al feportea cne case of chlcracne in an exposed
worker whose blood PCBs were in the 196-210 ppS fange; butano-
symptoms in the rest of a small work force whose blood PCEs ranged
from 130 to 520 ppb. The Michigan Department of Public Kealth
(;eported'no;relationship of any Yusho symptoms to consumption of
zfish with high levels of PCBs. Ouw et al reported 14 cases of
dermatitls, eye irritation or burning sensatiocns on the skin out
of 34 exposed workers, where air levels of PCBs ranged from 0.32
to 2.22 mg/cum; The complaints appeared to occur more often in
those with higher blood PCB levels. Fischbein et al reported that

about 50 percent of 326 capacitor manufacturing workers reported a

12



history of dermatological symptoms, the most common symptom being
a rash. Those with symptoms had higher blood levels of high
chlorinated PCBs. Baker et al reported no chloracne in 18 exposed
workers (average blood PCBs 75.1 ppb) or 19 members of their
families (average blood PCBs 33.6 ppb). Maréni ét al reported 10
cases of dermatitis (5 diagnosed as active of past chloracne) out
~of 80 exposed workers. The average blood PCB level in the study
was 342 ppb. Smith et al found no chloracne in a study population
of 324 exposed workers in capacitor manufacturing and transformer
repair, whose average blood PCBs ranged from 38 to 546 ppb.
However, there was a sianificant association of skin rash or o
dermatitis with blood levels of high chlorinated PCBs.

Interpretation of this mass of data is complicated by the
difficulty of diagnosing chloracne., the uncertainties of blcod PCB
determinations, and the changing technology for making such
. determinations. Nevertheless, the data suggest strongly that when
PCB blocd-levels exceéd ebout lSO—ZéC rrb chloracrne can cccur.
'Ebwevér; most StudiesAhavé75hownﬁthat"the dcéuffeﬁcé of chldrécﬁe
is not further associated witn blcod PCB levels. This suggests
that (a) personal idiosyncratic factors may be involved and/or (b)
that the high bloocd levels are an indicator of the existence of
environmental contamination which actually produces chloracne by
skin contact.

The reports of derpatitis other than chloracne suffer from an
addiﬁional complication. According to the National Health Survey,
about one-third of all Americans of working age have at least one

current skin condition serious enough to warrant evaluation by a

13



-out of 7 workers with blood levels above 500 ppb.

physician [25]}. Cleariy, substantially more than one-third must
have either a current condition or a history of such a condition
in the past. The prevalence figuces reportéd by Maroni et al and
Fischbein et al are therefore not in themselves remarkable, but
the agreement of Fischbein et al and Smith et al on the
relationship between dermatitis and high chlorinated blood PCBs
suggests that this association may be real. '

Liver Function. Nine studies examined liver function. Meigs

et al found one borderline abnormal liver function in 14 exposed
workers. Hasegawa et al found mild disturbances in exposed
workers (increased SCGOT, SGPT, SAP, decreased %erum ct-linester-
ase) which they did not consider to be clinically significant.
Ouw et al, Kitamura et al, Fischbein et al anq Baker et al (a
non-occupational study) fcund no abnormalities associated with
exposure, except that Ouw et al found a highvBSP retention in 4

Maroni et 2l found 15 cut of 20 workers with abnormalities in

' 'GGT, OCT and transaminases. Their blood PCS levels were hi@her'%

than those in the workers with normal liver function. Kreiss
é; al (non-occupational study) found no relation between liver
function and blood FCBs when age and alcchol consumption were
taken into account. Smith et al found elevated SGOT and GGT
levels in persons with higher blood PCB levels.

In summary, 5 studies of the 9 found some mild liver function
abnormali*ties, none of which were associated with any measurable

adverse health effects. The two ncn-occupational studies, Baker

et al and Kreiss et al, found no zbnormalities associlated with

14



blood PCB level. Fischbein et al, in their study of capacitor

b

manufacturing workers, noted that "there was'a paucity of abnormal

results in the biochemical studies'. j

Fat Metabolism. Six studies considered kat metabolism. One,
Bumgarner et al, found no relationship betwe?n blood cholesterol
and blood PCBs. One of the remaining 5, Haségawa et al, found a
decrease in cholesterol; glycerides, phospholipids and
beta-lipoprotein in exposed workers. Of the remaining 4, Hara
et al, Baker et al (non-occupational study), and Smith et al found
increased triglyeride levels with increased blood PCBs. Kreiss
et al found no association of triglycerides and blood PCBs when
cholesterol level was taken into account. Smith et al and Kreiss
et al also present contradictory findings with respect to HDL
cholesterocl levels; the former found an inverse relationship of
HDL to blood PCBs; the latter found nc relationship, but found a
positive association between total cholesterol and blood PCBs.

Most studies, 1including one non-occupational study (Baker
ét.él) ﬁaVe asséciated'increased trYgljcerides with PCS eﬁpééufe;
The data on cholesterol are noc¢ ccnsistent; an increase, a

decrease and no change were found (one study each). EDL

cholestercl either decreased or was unchanged (one study each).

Even i1f PCB exposure has somz effect on fat metébolism, it appears
to be without any apparent clinical significance.

Blood and Bloocd Pressure. There are five studies of blood

chemistry; Bumgarner et al, Kitamura et al, Fischbein et al, Baker-
et al, and Maroni et al. None of inem report any relationship of

blood chemistry to PCB levels.
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Bumgarner et al and Krelss et al measured blood pressure in
exposed persons. Bumgarner et al found no association with PCBEs,
but Kreiss et al found a statistically significant associlaticn g
between'diastolic bloocd pressure and blood PCBs. Since thgre was
no control group and since Kreiss et al are the only investigators
to report this finding, its significance is not clear at this

time.

Symptoms, Illness and Other Conditions. Six studies investi-

gated reported symptoms in persons exposed to PCBs. Two of them
reported allegedly increased svmptoms of various kinds. Fischbein
et al reported a history of gastrointestinal symptoms in 18
percent of 326 capacitor manufacturing workeré, a prevalence of
from 3.0 to 15.2 percenﬁ of various musculoskeletal symptoms, and
a prevalence of frem 4.2 to 27.2 of various neurological symptoms.
These were, however, unrelated to duration of emplovment or to
level of blood PCBs. Maroni et al reported € cases of
gastrointestinal go:plaints in 80 exposed WCIKers, _w%th» no
indication of whether theré was a relatioﬁship to duraiién of
employment. They also reported two bleeding haemangicmas and one
case of chronic myelocytic leukemia. These findings do not appear
to have any significance, since they apparently are unrelated to
the circumstances of exposure, and since the following 4 studies
reported no symptoms related to PCBs.

The Michigan Department of Public Health compared a group of
persons who ~nnsumed sport fish contaminated with PCBs to a group
of unexposed controls. The incidercze of 18 conditions, many of

them the cnes reported for Yusho disease, was measured 1n the two
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groups. There were no health conditions that could be correlated
with blood PCB levels or fish consumption. 'Baker et al reported
:that none of the following conditions were quociated with blood
PCB levels 1n a community study; fever, weiéht loss, anorexia,
fatigue, headache, eye irritation, cough, sﬁortness of breath,
nausea, vomiting, diarrhea, abdominal -pain,: arthralgia, and
persistent skin rash. The community study of KreiSs»etﬂal
reported fhe.sémeAthing fér bre§a1ence of illness or weight loss
in the preceding year, use of medication, use of medical care,
history of heart disease, and percentage of pregnancies ending in
- miscarriage, stillbirth or infant death. Finally, Smith et al
reported an increased prevalence of general malaise and possibly
altered peripheral sensation with increased blood PCB levels among
occupationally exposed workers, but found no «clinical

abnormalities on physical examination.

. The welght of evidence, as Smith et al conclude, is that no -

;tudies to date 'have srown that occubaticnal evpesure to
. associated with any adverse health outcome, to'be disfinguished"
from demonstrable subclinical biochemical alterations™.

Two studies considered other conditions in persons exposed to
PCBs. Warshaw et al reported decr;ased vital capacity in
capacitor manufacturing workers. However, the pulmonary function
values 1in the study population, most of whom were current or
ex-smokers, were evaluated 1n comparison with a standard

populaticn of non-smokers, so that the effect of smoking as a

confounder was not allowed for.
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Alvares et al reported that in 5 workers occupatioﬁglly
exposed to PCBs, the rate of drug metabolism was significantly
higher than 1in a group of contrcls matched for age, sex, and

smoking and drinking habits.

There appear to be no significant clinical effects associated

with the occupational or environmental exposures studied in these

reports.

Cércihqgenicitvl It is generally agreed that epidemiologic

evidence for carcinogenicity should fulfill certain requirements
in order to be acceptable. These requirements deal. with the study
design, the logic of the observed pattern, and the repeatibility
of thelresults. Table 5 lists these requirements as given by Doll
[28].

There are four studies directed solely or primarily to the

guestion of the carcinogenicity of PCBs. Table 6 lists the

'studies and their findings. They are reviewed here keeping in _ -

mind Doll's recuirenents.

- The most obvious feature of Table 6 is that no stﬁayfagreesv
with any other. That is, the requirement of repeatibility is not
met.

The first study, by Bahn et al, observed three melanomas in a
group of 92 research and development and refinery workers. These
workers had an unknown exposure to other possible carcinogens, so
that there could have been confounding. In any case the study was
withdrawn for revision 1in the definition of the exposed

population, and has not yet been released [34].
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2ack and Musch stuéied 82 workers exposed for at least six
months between 1945 and 1965 inclucsive. There were no deaths from
cancer of the liver or cirrhosis. The excess in respiratory
cancer was based on four deaths and was not statistically
significant. As with Bahn et al there was confounding because of
other chemical exposure at the plant and, in this case, possibly
cigarette smoking. |

Brown and'JonesAsﬁudied 2,567 workers in a capacitor plant.
About half the cohort had a latency period of 20 years or more.
Although there was an excess of liver cancer deaths, it was
ipversely related to duration and latency of ex%osure, which does
not support an occupational explanation. There ?as also an excess
of rectal cancer. However, the two plants studiéd are located in
an area whose mortality from rectal cancer is greater than the
U.S. average ([35]. Since U.S. population rates were used as a
basis for comparison, the rectal cancer excess is at least partly
ah artiract.

"Bertazzl et al studied 1,310 workers with af 1easﬁ‘six*moﬁﬁh§f
employment 1in capacitor manufac.uring between 1946 and 1970.
Although excess digestive cancer was observed, there were no liver
cancer deaths. The total number of deaths was small (27) and the
excess cancer observed was based on two or three deaths for each
of the two major sites involved. There is no indication of the
duraticn or latency of exposure for the cancer deaths. The
authors state that there were no other ﬁajor exposures at the
plant, and propose to continue the study with a larger cohort. 1In

spite cf the statistical significance of the excesses from all
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icancers, this study must beg considered a preliminary report,
particularly cince it shares with the other studies a failure to
agree on any particuilar pattern of mortality.

The existing mortality studies of occupational exposure do
not show the agreement that would lead one to infer an €xcess risk
of cancer. Much of the conflicting findings can be attributed to
the possible effect of confoundlng exposures, and to the "noise
1eve1" of sporaalc excesses whlch would be expected in the absence

of any occupational hazard.
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VI. Summary and Conclusions

The epidemiologic studies cf exposure t% PCBs show that the
body burden 1n exposed persons, whether th? exposure 1s by
ingestion, 1inhalation or skin contact, 1is 1reiated to the
environmental levels and distribution of PCB; The relation of
body burden to duration of exposure is less clear, and appears to
differ depending on the deéreé of éhlériﬁéﬁién éf fhe PCBs. Iﬂ
Nevertheless, the evidence is clear that higher exposures mean ”
higher blood PCB levels, and that persons with occupational
evrosures have blood ™CB lev.ls that may be an order of magnitude
greater than that of environmentally (that is, non-occupationally)
exposed persons.

Occupational exposure to PCBs at high levels has been
associated with the occurrence of chloracne, but the relationship
is not straightforward, suggesting that thg‘actual risk of ..
éhloraéné ié'also a functioﬁ'of inﬁf?idual‘suséeptibility and
personal work habits, as well as possible éprsure'tdvother
contaminants.

Dermatologic problems other than chloracne are associated
with occupational exposure, and may be related to exposure to high
chlorinated PCBs.

Alterations of liver function and fat metabolism associated
with PCB exposure have been observed in several studies, but are

characterized by investigators as mild and of no clinical

significance.
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The one fact on which all occupational studies of health
effects agree 1is that there has been no c¢linical illness
associated with PCB exposure other than deréatitis. Studies of
non-occupationally exposed populations have found neither
dermatitis nor other clinical evidence of leprsure—related
effects, with the excepcion of a single_study‘which suggests that
diastolic blood pressure may be related to blood level of PCBs.

Mortality studies concerned primarily with cancer pfeéént .
problems of interpretation due to the small sample size of some of
the studies, and to the confounding effect of other exposures.
However, they do exhibit a pattern, which is that none of the
studies agree on the cancer sites at which an excess mortality was
found, and the excesses that were found are in general not
statistically significant. One must conclude that the findings of
the mortality studies reflect a sporadic pattern of excess
mortality at different sites which iano;_consistent‘with a

jcaréinoééﬁié éffect of ?Cés: In éddifion,.wheré.aﬁ examihatioﬁ of
@urationvandAlatency of exposure was possible, no association with
theée variables was foﬁnd [32].

Taken as a whole, the epicdemiologic studies find that high
occupational expcsures to PCBs may cause dermatitis of various
kinds, but that there are no other clinically observable effects,

including the occurrence of cancer.
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Table.l

Studics of Environmental Levels and Body Burden

of PCBs by Type of Bcdy Burden Measure

Study Study Type* High & Low Adipose PCBs
Chlorinated
PCBs
ABaker,_E et al [11] - A No .. No
Bumgarner, JE et al [12] c No No
Bara, I et al [13,14] B,C No No
Hasegawa, H et al [15] A,B,C No No
Inoue, Y et al [16) A,C No No
Karppanen, E, Kolho, L [17] A No Yes
Kitamura, M et al [18] B No No
Maroni, M et al [191 A.C Yes No
Ouw, HK et al [20] A,B Yes No
. Yes : V. . No‘_'. -

Smith, AB et al [21] .. A,C

comparisons of groups with different exposure levels

evaluation of results of decreasing or removing exposure

N o >
n

comparisons of groups with different durations of exposure.



studies of Environmental

Tapie 4

of PCBs by Type of Body Burden Measure

Study .

§;ker,_E et al [11]
sumgarner, JE et al [12]
Jara, I et al [13,14]
Basegawa, H et al [15]

1nc , Y et al [16]
Karppanen, E; Kolho, L {17]
Kitamura, M et al [18]
Maroni, M et al [19]

Ouw, HK et al [20]

-
z

smith, 2B et al [21} .’

= comparisons of groups

evaluation of results

comparisons of groups

0 wWo»
"

. m———

Study Type*

A

High & Low

Chlorinated

PCBs

. No
No
No
No
No
No
No
Yes

,Yes

Levels and Body Burden

Adipose

No
Ro
No
No
No
Yes
No
No
No

. 'i_.‘;:{,-_'.’: : ~Yes

with different exposure levels

of decreasing or removing exposure

with different duratio

P

PCBS

ns of exposure.




Table 2

Studies of Blood PCB 'Levels Before and After Exposure

Levels Changed, and In“erval from Exposure

Study

Hara et al [13,14)

Hasegawa et al [15]

Kitamura et al [18]

Ouw et al [20)

Change to Remeasurement

Exposure’
Change

Ceased
Ceased
Ceased

Decreased

Interval to

Remeasurement

3 montﬁs

2 months

il

Decrease in Blood
PCB Level

~75%

None

>50%

None

e At . A e ot e \m————— . - . . n



Table 3

Studies of PCB Levels by Duration of Exposure

Study Relationship of Blood PCB to
Duration of
Exposure Age
' Bumgarner et al [12] No ~ No
Hara et al [13,14] Yes
Hasegawa et al [15] No
Inoue et al [16] Yes

Race

No

AL



Table 4

PCB Epidemiology Studies (other than morcality) and Summary of Findings*

Alvares et al (27]

Baker et al [11)]

Bumgarner et al [12])

Fischbein et al [23)

Hara et al [13,14]

Hasegawa et al [15]

Inoue et al [16]

Karppanen, Kolho [17]

Kitamura et al [18]

Kreiss et al [10]

laroni et al [24]

Meigs et al (3]

Michigan Dept of Public Health [9]

Ouw et al [20)

Smith et al [21]

South Carolina Dept. of Health and
Environmental Control [22)

Warshaw et al [26]

Y
N

No entry = No data presented

Dermatologic  Physiological
Findings Parameters

Y

N Y
N

Y Y

Y Y

Y Y

Y

Y N
Y

Y Y

Y Y

N

Y e —— N

N Y
Y

Findings associated with exposure :
No findings associated with-exposure

T

Symptoms Other
and Illness

N
Y
N
N N
Y
N
Y
N
Y




Table &

REQUIREMENTS FOR ESTABLISHING CARCINOGENICITY

FROM EPIDEMIOLOGICAL EVIDENCE

Positive associations in groups of individuals with known

exposure (case-control or cohort studies).
That are not explained by bias in recording or detection.
That are not explained by confounding.

That are not explained by chance.

That vary appropriately with dose.
That vary appropriately with period of exposure.

That are observed répéatédly in different circumstances.



Table 6

Inconsistencies in Studies of Cancer in

PCB Exposed Populations, with Findings

Study

Bahn et al [29,30]
Zack, Musch [31]

Brown, Jones [32]

Bertazzi et al [33]

-

* Significan

rt

4]

No. Studied

92

89

2,567

1,310

at 5 percent lavel

" %% Significant at 1 percent level

Findings

Melanoma**
Lung

Liver
Rectum

Digestive*
Lymphatic and
hematopoietic
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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS
EASTERN DIVISION

UNITED STATES OF AMERICA,
Plaintiff,
v.
OUTBOARD MARINE CORPORATION,

Civil Action No. 78 C 1004

Defendant, Third-Party
Plaintiff, and Cross-

N N Nl N e Nl Nt N N N et S M et e e N St s

Claim Defendant, -~
and Honorable Susan Getzendanner

MONSANTO COMPANY,

Defendant, Third-Party

Defendant, and Cross-

Claim Plaintiff.

DEFENDANT MONSANTO COMPANY'S THIRD SET OF

REQUESTS FOR ADMISSION TO PLAINTIFF UNITED STATES

In accordance with Rule 36 of the Federal Rules of

Civil Procedure, defendant Mconsanto Company requests that ~

plaintiff United States make the following admissions:

REQUESTS TCQ ADMIT

1. On October 28-29, 1981, the deposition of Dr.
Wayland R. Swain was taken in Chicago, Illinois. Dr. Swain

testified under oath.



2. At the time of hic deposition, Dr. Swain was

employed as chief of the United States EPA's Large Lakes

Research Laboratory at Grosse Ile, Michigan. Dr. Swain

was familiar with research regarding PCB levels in fish

and human health effects of PCBs.

questions

"Q

questions

3. At his deposition, Dr. Swain was asked these
and made these admissions (pp. 206-207):

All right. Assuming first that the fish
immediately outside of Waukegan Harbor have no
different PCB levels than fish caught elsewhere
in Lake Michigan --

All right.

From that you have offered the opinion that
those fish immediately outside of Waukegan
Harbor spend little if any time in the waters
of Waukegan Harbor.

* * *

Isn't that right, Doctor?

No. In contact with the materials from the
Harbor.

Why don't you give me the complete answer
because you gave me a fragment of an answer
and I don't understand what you mean.

All right.

Fish to which you have reference did not
spend or would not have spent time apparently
in contact with the materials, PCB materials

from Waukegan Harbor, either through the food
chain or the water column uptake.”

4, At his deposition, Dr. Swaln was asked these

and made these admissions (pp. 218-220):



T e T

"Q

Dr. Swain, are you aware that PCB levels in
Lake Michigan fish have declined substantially
in recent years?

There is evidence that ‘~dicates there has
been a decline, yes.

Do you consider it 2 significant decline?
Yes.

What is your explanation for the decline in
PCB levels in Lake Michigan fish?

My expectation would be that it was a function
of the amount of loading to the Lake as a whole.

* * *

By that do you mean that the PCB inputs into
Lake Michigan have decreased and thus the PCB
levels in the fish have decreased?

Yes.

Do you also attribute the decline in the PCB
levels in Lake Michigan fish to the fact that
PCBs have been buried in the sediments of Lake
Michigan and have thereiore dropped out of the
food chain, if you will?

That is one of the lost terms for the ecosystem
as a whole. It is a normally functioning pro-
cess within a body of water so that does con-
stitute a removal process, yes.

On the basis of your review of information and
the literature, Doctor, do you consider that
burial of PCBs in the sediments of Lake Michigan
and thus their removal from the food chain to be
a substantial loss of PCBs from the system?

Yes, it appears to be a principal loss mechanism.

* * *

Do you have any reason Lo believe that the de-
clines in the PCB levels in Lake Michigan fish
that have been demonstrated in the last few years
will not continue in the future?



Barring unusual conseguences or unforeseen con-
sequences, I have no reason to believe they will
not continue to decline."

5. At his deposition, Dr. Swain was asked this

question and made this admission (p. 256):

IIQ

DATED:

On the basis of what you know today and what
you have medical confidence in, do you agree
with this statement:

'The fact remains that after more
than 30 years of widespread environmental
exposure to PCBs, we have no documented
case histories of human injury or poisoning
due to chronic trace exposure to these
chemicals'”

Within the context of the question as you framed
it, I would have to be forced to agree with the

statement."”
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James H. Schink
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Attorneys for MONSANTO COMPANY
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